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hypertention. 
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extract. 
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\ SEUDY OF SERUM FAT GLOBULES IN ATHEROSCLEROTIC 
AND NON-ATHEROSCLEROTIC MALE SUBJECTS 


ARTICLES 


By Wittarp J. Zinn, M.D.° 


AND 


Gerorce C. Griveiru, M.D. 


LOS ANGELES, 


From the University of Southern California. 


CALIFORNIA 


School of Medicine, Department of Cardiology, 


and the Los Angeles County Hospital) 


Since James Edmunds! in 1877 re 
ported bright motes in blood as seen 
vith the use of a parabloid condenser, 
sporadic attempts have been made by 
lumerous investigators to identify and 
inake use of these glittering particles. 
In 1924, Gage and Fish* in this country 
published their findings relating these 
particles to the transport of neutral 
fat. They named the large (4% to 1 
micron) globules “chylomicrons”. By 
hemical, physical, and physiologic: al 
tudy procedures thev felt that thev 
had offered ample proof that these 
hvlomicrons were neutral fat par- 
ticles, 

Between 1936 and 1942. Frazer and 
his co-workers?“ in England re- 
valuated both the composition and 
the role of these particles seen in serum 

dark field illumination. Once again 

was concluded that they were neu- 

il fat particles with a probable 
lobulin coat. More recently, More- 
m4 of Salt Lake City, revived 
terest in these particles, feeling that 


they could be related to Hueper’s" 
theory of the pathogenesis of athero- 
sclerosis. Not only will the large size 
of these particles fit his macro- 
molecular coat hypothesis, but particles 
of this size might be treated as foreign 
bodies which have expe rimentally pro- 
duced atherosclerosis in the hands of 
such men as Hirsch and Weinhouse"®, 
Pollak'*, and Leary", 

The most recent and definitive work 
on this problem has been done by 
Gofman et al.® at the University of 
California. They analyzed the cho- 
lesterol content of lipoid particles 
separated by ultracentrifugation. Larg- 
er than normal particles were impli- 
cated in their work, but chylomicrons 
were too variable to be of significance. 

Using Frazer's? terminology and 
variation of the simplest procedure 
described by Moreton’, a qualita- 
tive study of lipomicrons (any fat 
particle ) and chylomicrons (large fat 
particles) was begun. 


* Trainee of the National Heart Institute at Bethesda, Maryland. 
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Method. The apparatus consisted of a 
Spencer microscope with dark-field substage 
and lens. The magnification was approxi- 
mately 1800 x. A 20 x ocular was used to cut 
down the field of vision and a net micrometer 
was inserted. Samples of capillary blood were 
collected by finger puncture in 1 mm. bore 
capillary tubes. Duplicate samples were 
Crawn for each determination. The ends of 
the tubes were sealed. They were centrifuged 
sufficiently to separate serum from clot. The 
serum was transferred to a glass slide; cover 
slip was affixed, and the count made. 

The counting procedure itself was done by 
estimation of the total number of particles 
and the number of grossly large particles 
seen in a single large square of the net micro- 
meter at 1 level of focus. The field was 
shifted and the count repeated in 50 locations, 
if few particles were present, and 10 locations 
if there were a large number of particles per 
square. One hundred squares approximated 1 
dark field. 

All samples were unknown to the investi- 
gator at the time the counts were made. 
Identification labels were removed and sub- 
stitute symbols added with a master chart 
kept by a person other than the microscopist. 

Fasting samples were insured by placing 
the patients on a diet that provided no fat 
in the evening meal. Blood was then collected 
before breakfast the following morning. Most 
of the patients were given a breakfast con- 
taining 20 gm. of fat. To insure a normal 
absorption of this amount of fat, it consisted 
of 2 eggs, 2 pats of butter, toast, porridge 
without cream or milk, and black coffee in a 
calculated amount to provide the 20 gm. of 
fat. Duplicate samples were then taken at 
hourly intervals for 5 or 6 hours after the fat 
meal. The fasting sample was repeated on 4 
separate days. The discomfort and annovance 
of missing lunch and eating an unpalatable 
fat-free supper for 4 days limited the number 
of volunteers for this study. 


EVALUATION OF THE EXPERIMENTAL 
TECHNIQUE. Even for qualitative pur- 
poses, the multiple sampling errors 
encountered from the time of the col- 
lection of the blood to the actual count 
appeared to be large. To determine 
the experimental error of the pro- 
cedure, patients had 8 samples drawn 
at one time, which were separately 
centrifuged and counted. In the ab- 
sorptive period, 10 separate squares 
were counted in 10 different fields on 
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each sample. Tabulation of the results 
for both lipomicron and chylomicron 
counts showed a variation of from 139 
to 184 total particles to 32 to 50 large 
particles. The percentage of the total 
particles found to be large for each 
sample varied from 25 to 31. The 
coefficient of variation was 12% for the 
percentage of the total particles that 
were large in each sample. 

In the fasting state the variation was 
wide in both total particles counted 
and large particles counted, and the 
proportion of large to total, as studied 
in 9 patients, showed coefficients of 
variation ranging from 5 to 29%. These 
samples were taken on 4 separate days 
indication, therefore, 


and gave some 
of the dav-to-day variation to be 
expected. 


Bearing the wide limits of technical 
error well in mind, the procedure was 
applied as previously described, to the 
study of some 23 patients who had had 
old mvocardial infarctions, 15 patients 
with no clinical evidence of athero- 
sclerosis, and a random sample of 10 
diabetic ward patients. 

Results. Non-atherosclerotic Patients. 
For a patient to fall clinically into this 
group, it was necessary that he have 
no historv of myocardial disease. 
stroke, or evidence of perivheral 
arteriosclerosis. It assumed _ that 
anv lipoid disturbance associated with 
clinical atherosclerosis might manifest 
itself in blood vears before the anpear- 
ance of signs or symptoms. With this 
assumption in mind, control] patients 
were preferably over 50 vears of age. 
In this wav. it was felt that thev had 
adequately demonstrated their ability 
to resist atherosclerotic disease over 
the major portion of the normal life 
span. 

The fasting blood of 15 such pa- 
tients was studied. In 6 patients, 20 
gm. fat test meals were administered 
and the blood checked hourly for 5 
hours. The crosshatched columns in 


was 


F 
he | 
3 
4 
| 


ZINN, GRIFFITH! SERUM FAT GLOBULES IN ATHEROSCLEROTIC 
TOTAL PARTICLES 
MYOCARDIAL INFARCTION PATIENTS 
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Fic. 1.—Average findings in patients subjected to 20 gm. fat meal tolerance test. 
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Fic. 2.Average findings in patients subjected to 20 gm. fat meal tolerance test. 
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Figs. 1 to 3 represent the average 
findings in the patients subjected to 
the test meal. On preparation of these 
tables, it was seen that the only con- 
sistent, striking variation between the 
atherosclerotic the non-athero- 
sclerotic group was found in the pro- 
portion of large to total particles in 
the fasting blood. Throughout the rest 
of this paper, this ratio will be ex- 
pressed as the percent of the total 
number of particles found to be large. 


and 
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5 years before study was accepted as 
clinical evidence of 
Twenty-three patients were studied tor 
lipomicron and chylomicron levels in 


atherosclerosis. 


a tasting state. They were given the 
20 gm. fat meal and followed for 6 
hours thereafter. The unlined columns 
in Figs. 1 to 3 represent the average 
results of the study. The ratio of large 
chylomicrons to total lipomicrons ex- 
pressed as a percent of the whole was 


found to average 55% among these 23 


PERCENTAGE OF LARGE PARTICLES 


_IN THE AVERAGE FIELD 


MYOCARDIAL INFARCTION PATIENTS a 


NON@ATHEROSCLEROTIC PATIENTS 


Fic. 3.—Average findings in patients subjected to 20 gm. fat meal tolerance test 


The mean value for the 15 control 
subjects was 28%. The standard devia- 
tion was 6.5%. The control group rep- 
resented not only persons in normal 
health, but patients with lung abscess, 
cirrhosis of the liver, cancer of the 
rectum, lung, and_ sigmoid colon, 
asthma, rheumatoid arthritis, and trau- 
matic fractures. 

Atherosclerotic Group. The proven 
existence of 1 or more myocardial 
infarctions occurring from 3 weeks to 


subjects. The standard deviation in 
this group was 15.67. 

Diabetic Group. Knowing the recog 
nized clinical 
early atherosclerosis 


relationship between 
diabetes 
mellitus, it was felt that a random 
sample of patients on a diabetic ward 
would be of interest. Fasting blood 
was drawn from 10 unselected ward 
patients. The results expressed as the 
percent of chylomicrons in the _ total 
lipomicron count show an average of 
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52% with a standard deviation of 14.7%. diabetic and atherosclerotic group 
From Fig. 4 it will be seen that 2 of | means is 5.4%. Since the difference be- 
these patients fell well within the lim- tween the means is 3%, there is no sig- 
its of the control subjects, and were — nificant difference between the 2 
widely separated from the average — series. From Figs. 1 and 2 it can be 
values of the other diabetic patients. seen that both chylomicrons and 

Discussion. Calculation of the stand-  lipomicrons of both atherosclerotic 
ard error of the difference between and non-atherosclerotic patients are 
the means of the control and the similar in absolute figures. Actually, 
atherosclerotic group shows it to be — the control group had larger total num- 
3.7%. The difference between the 2 bers of both chylomicrons and_ lipo- 
means is 27% which is greater than microns. In contrast, Fig. 3 shows an 
times the standard error. This is well entirely different curve for control and 
bevond a chance variation. The stand- atherosclerotic patients following the 
ard error of the difference between the — test meal when only the proportion of 
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©. 4.—Individual patients. The circles represent the non-atherosclerotic patients. The squares 
represent the diabetic patients. The triangles represent the atherosclerotic patients. 
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large particles per average field is rep- 
resented. This result is caused by the 
marked increase in the proportion of 
chylomicrons to total lipomicrons in 
the fasting samples trom athero- 
sclerotic patients. This increase is not 
noted in the control subjects. During 
the absorptive period, not only do both 
lipomicrons and chylomicrons rise, but 
the rise of small lipomicrons is suffi- 
ciently great in the atherosclerotic 
subjects to reduce the proportion of 
chylomicrons to approximately control 
values. This would indicate the pos- 
sibility that these tests show that 
atherosclerotic patients absorb and 
transport fat in much the same way as 
do the control patients. The increasing 
discrepancies at either end of these 
curves suggest that the main difference 
here shown in the atherosclerotic pa- 
tient is one associated with the trans- 
port of metabolized fat, and not pri- 
marily with initially absorbed fats. 

Further consideration of the fasting 
proportions of chylomicrons in control 
and atherosclerotic patients leads to 
some interesting speculations on the 
validity of this procedure in the early 
recognition of atherosclerosis. Working 
from distribution tables it was found 
that there was approximately 1 chance 
in 20 of an atherosclerotic patient simi- 
lar to those studied in this series having 
a value equal to the mean value of 
the control subjects. On the other 
hand, there was less than 1 chance in 
1000 that a patient having the mean 
value for the myocardial infarction 
group would be found among non- 
atherosclerotic patients. 

Summary. A qualitative study has 
been undertaken to use the dark field 
microscopic technique for visualization 
of neutral fat globules. This has 
been carried out on blood sera of 
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non-atherosclerotic and atherosclerotic 
male subjects. Control subjects con- 
sisted of both normal patients and 
patients with illnesses unrelated to 
atherosclerotic disease. Myocardial in- 
farction patients were used to represent 
the atherosclerotic group. A random 
sample of 10 hospitalized diabetic pa- 
tients was included. 

It was found that there was a sig- 
nificantly greater ratie of chylo- 
microns to lipomicrons in the fasting 
samples of atherosclerotic _ patients. 
This could not be observed during the 
period of peak absorption following a 
20 gm. fat test meal. The significance 
of these findings was discussed. 

Conclusions. 1. There is a significant 
qualitative difference in the physical 
size of the lipid particles observed 
under dark field illumination of the 
sera of atherosclerotic non- 
atherosclerotic patients. 

2. Cancer of the rectum, cancer of 
the sigmoid colon, cancer of the lung, 
lung asthma, rheumatoid 
arthritis, cirrhosis of the liver, and 
traumatic fractures do not influence 
this variation as seen in the patients 
studied in this series. 

3. Diabetic patients sampled from 
hospital admissions are similar to the 
atherosclerotic group represented by 
myocardial infarction patients. 

4. The similarity of the absorption 
of fat by the 2 groups with respect to 
actual lipomicrons and chylomicrons 
determined, and the wide discrepancy 
in the proportion of chylomicrons in 
the 2 groups in both fasting and late 
post-absorptive states suggests that the 
fundamental difference between these 
2 groups lies in the metabolic control 
of fat transport and not in the absorp- 
tion of the fat across the intestinal 
mucosa. 


abscess. 


ADDENDUM: Since the original preparation of this paper, the number of cases with 
myocardial infarctions studied has increased to 30, the number of non-atherosclerotic patients 
to 25, and the number of diabetic patients to 20, without significant change in the mean values, 
but with a decrease of approximately 1% in the standard deviations. 
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ORAL TREATMENT OF PERNICIOUS ANEMIA WITH VITAMIN B,, ° | 
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MENDEL Karim, M.D. 
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THE efficacy of parenteral adminis- 
tration of vitamin B,. in the treatment 
of pernicious anemia, sprue and nu- 
tritional macrocytic anemia has been 
well established since the initial report 
by West®. Oral administration in pa- 
tients with pernicious anemia has been 
accomplished by adding gastric juice 
from normal individuals or an extract 
of hog duodenal mucosa to 5 or 10 
ugm. of vitamin B,.'?**. Spies has 
reported some success with oral ther- 
apy without the addition of “intrinsic 
factor’, and noted an effect by giving 
500 once, 800 twice, 150 
ugm. for 20 and 27 days consecutively, 
and 450 »gm. for 10 daily doses. He 
failed to get a response using 50, 50, 
100 and 400 »gm. in single doses®. It 
is the purpose of this report to present 
the data on 7 patients with typical 


Addisonian anemia in relapse who 
were treated with the daily oral admin- 
istration of vitaminB,..t All of the 


cases showed hyperchromic macrocvtic 
anemia, negative Roentgen-rav studies 
of the gastro-intestinal tract, histamine- 


* Presented at the Clinical Research Meeting, New York Academy of 


1, 1950. 
Sponsore d by the V 


Goldwater Memorial Hospital, New York City, 


Bronx Veterans Hospital, Bronx 


megaloblastic 
bloc 


chemistry determinations were normal. 


fast achlorhvdria, and 


bone marrow. Urinalysis and 


Case Reports. Case 1. M. C., male, aged 
69, had a history of several « pisod Ss sugges 
tive of accidents, At 


the time of the present idmission there were 


minor cerebral vascular 


neurologic signs indicative of involvement of 


the right internal capsule. The hemoglobin 
and erythrocytes were 7.0 em. 1.60 
million per cmm., respectively (Fig. 1). He 
received single oral doses of 25 and 50 ugm 
ot vitamin B,. without anv lhe matologic or 
clinical effect. The daily oral administration 
of 25 wom. of vitamin B for 10 davs also 


proved ineffective. Following the daily inges 


tion of 75 uwgm. per day for 12 davs, an 
insignificant rise of reticulocytes to 3.2% 
occurred on the Sth day. Th hemoglobin and 


ervthrocvtes increased slightly to 5.0 gm. and 
2.04 Phe then 
raised to Although no retic- 


the hemoglobin and 


million dose 


100 


uloevtosis was observed 


pel Was 


daily 


ugm 


red blood cells increased rapidly to 12.0 gm 


and 4.03 million per cmm. after 6 weeks of 
treatment. During this period there was a 
gradual decrease in symptoms an 
improvement in general well being. After 
the dose was raised to 150 swgm. of vitamin 
By» daily, the hemoglobin values reached 
essentially normal levels 

Medicine, March 


A. and published with the approval of the Chief Medical Director 


The statements and conclusions published by the authors are a result of their own study and 
do not necessarily reflect the opinion or policy of the Veterans Administration. 


{ Vitamin B,, (Rubramin) was supplied by Dr. Geoffrey Rake 


of the Squibb Institute 


for Medical Research, New Brunswick, New Jersey. 
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Case 2. F. N., female, aged 69, was  cmm. This dose was then given daily for 8 
idmitted to the hospital because of weakness days but no further response was obtained. 
and pallor of 3 years’ duration. She had a When the medication was increased to 75 
smooth tongue. Neurologic status could  ygm. per day, no reticulocyte response was 
not be determined because of the patient’s observed but the hemoglobin rose to 9.0 gm. 
mental contusion, The initial hemoglobin and — and the erythrocytes to 3.5 million. Clinical 
erythrocytes were 6.5 gm. and 1.75 million improvement with mental alertness was 
per cmm. respectively (Fig. 2.) Following a apparent. When the dose was raised to 100 
single oral dose of 25 wgm. of vitamin B,, «gm. a day the blood rose to hemoglobin 10.8 
no hematologic or clinical remission was gm. and 3.80 million per cmm, Another 
observed. The administration of 50 wgm. once — increase to 150, 200, and 300 vgm. per day 
was followed by a slight reticulocytosis of — did not affect the blood values. After the dose 
5.3% and an increase of hemoglobin to 8.0 was raised to 500 yugm. per day the hemo- 
gm. and red blood cells to 2.35 million per globin and erythrocytes rose to 12.5 and 
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25 50 
25 475 100 | 150 
——— micrograms orally 
hic. 1—M. C. Hematologic data on a patient with pernicious anemia in relapse treated with 


wal daily doses of vitamin B,5 varying up to 150 xgm. per day. Clinical and hematologic 
remission was satisfactory even though the reticulocyte response was poor. 


mecrogroms witarmn orally mecrogroms B-(2 orally 

iG. 2.—F. N. Hematologic data on a patient with pernicious anemia in relapse treated with 


tily oral doses of vitamin B,. varying between 50 and 300 wgm. per day. The clinical and 
matologic remission was satisfactory, although the reticulocyte response was suboptimal. 
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1.50 million per cmm. However, the patient 
was unable to tolerate the medication and 
suffered nausea and vomiting. The dose was 
diopped to 300 ugm. per day and the hemo- 
globin values have remained normal. The 
tengue remained smooth but not painful. 


Case 3. T. M., male, aged 55, was a known 
case of bronchiectasis, pulmonary fibrosis, 
emphysema, and bronchial asthma, with 
symptoms of active infection. Physical exam- 
ination revealed signs of bronchopulmonary 
disease. Neurologic status was normal. The 
initial blood counts showed hemoglobin 10.5 
gm. and red blood cells 2.76 million (Fig. 3). 
He received single oral doses of 25 and 50 
ugm. of vitamin B,, with no clinical improve- 
ment. The administration of 50 ugm. of vita- 
min B,, daily was equally ineffective. After 
100 «gm. per day, a reticulocyte peak of 
12.8% was observed on the 9th day of treat- 
ment. The hemoglobin and red blood cells 
which had fallen slightly prior to this period 
gradually rose to 10.8 gm. and 3.3 million 
per cmm. The dose was raised to 150 ugm. a 
day. The maximal blood levels reached were 
hemoglobin 12.0 gm. and erythrocytes 
million per cmm. These values began to fall, 
even though the patient was continued on 
this medication and it was increased to 200 
ugm. a day. After the parenteral administra- 
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tion of 20 wgm. of vitamin B,, twice weekly, 
the hemoglobin and red blood cells rose to 
15.0 gm. and 5.10 million per cmm. During 
the entire period of study there was distinct 
evidence oct active pulmonary infection and 
the patient continuous antibiotic 
therapy. 


received 


Case 4. H. L., female, aged 77 years, was 
admitted to the hospital because of weakness, 
anorexia, and pallor of 4 months’ duration. On 
examination the patient appeared icteric. The 
liver and spleen were enlarged below the 
costal borders. The neurologic examination 
showed evidence of peripheral neuritis. The 
initial hemoglobin was 4.0 gm. and erythro- 
cytes 1.30 million per cmm. (Fig. 4.) She 
received daily oral therapy consisting of 75 
ugm. of vitamin B,. for 12 days. There was 
no reticulocytosis. The hematologic and 
clinical conditions remained unchanged. The 
dose was then increased to 100 wgm. per day. 
This was followed by a reticulocyte response 
with a peak of 25.3% on the 8th day of treat- 
ment. A slow clinical improvement was noted 
Signs of peripheral neuritis disappeared. The 
hemoglobin and red blood cells gradually 
increased to 12.0 gm. and 3.90 million respec- 
tively months. The medication was 
increased to 200 wgm. per day, but no chang: 


after 3 


in the hematologic picture was noted. 
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Fic. 3.—-T. M. Hematologic data on a patient with pernicious anemia in relapse treated wit) 

daily oral doses of vitamin B,, ranging from 100 to 200 wgm. per day. The reticulocyt 

response was satisfactory. A complete hematologic and clinical remission was complicate 
by an associated bronchiectasis, pulmonary fibrosis, emphysema and bronchial asthma. 
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hic. 4.—H. L. Hematologic data on a patient with pernicious anemia in relapse treated with 
daily oral doses of vitamin B,, ranging from 75 to 200 yugm. per day. The reticulocyte 
response was satisfactory. The maximal hemoglobin and erythrocyte levels after 3 months 


were 12.0 gm. and 3.99 million, respectively. Clinical improvement ensued and symptoms 
of peripheral neuritis disappeared. 
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ic. 5.—M. S. Hematologic data on a patient with pernicious anemia in relapse successfully 

eated with daily oral doses of 150 xgm. of vitamin B,.. Although the reticulocyte response 

as suboptimal, the rise of hemoglobin and red blood cells was maximal. Clinical remission 
was complete. 
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Case 5. M. S., male, aged 46, a known case 
Or pernicious anemia with no treatment tor | 
year, was admitted to the hospital because of 
weakness and pallor, The initial hemoglobin 
and erythrocytes were 8.5 gm. and 1.85 
million per cmm. (Fig. 5). He was treated 
with daily orally, of 150 ysvgem. of 
vitamin B,.. Reticulocyte peaks of 12.0% and 
12.4% were observed on the 10th and 12th 
days. Clinical improvement was rapid and 
the hemoglobin and red blood cells rose to 
15.0 gm. and 4.38 million after 10 weeks ot 
treatment. There evidence of any 


neurologic disease. 


doses, 


Was ho 


Case 6. W. C., male, aged 52, was admitted 
to the hospital because of weakness and 
pallor of 16 months’ duration. Physical 


examination was negative except for absence 
of vibratory sense up to the level of the iliac 
spines. The initial hemoglobin and _ erythro- 
cytes were 11.0 gm. and 2.79 million pet 
cmm. The patient received daily oral doses of 
75, 150, and 250 ugm. of vitamin B,. for 
a total period of 27 days without any evidence 
of clinical or hematologic remission 
ing the intramuscular injection of 30 «gm. 
of vitamin B,. daily for 4 days and 10 «gm. 
of vitamin B,. twice weekly thereafter, there 
was a return of the blood picture to normal 
levels in 6 weeks. Although there was sympto- 
matic improvement, the 
remained unchanged. 


ollow - 


neurologic status 


Case 7. R. F., male, aged 53, was admitted 
to the hospital because of weakness and 
parasthesia of the extremities, and recur- 
rent bouts of glossitis, for the past 5 months. 
Examination disclosed a smooth red tongue. 
There were signs of posterior and_ lateral 
column disease. The initial hemoglobin and 
erythrocyte levels were 10.0 gm. and 3.22 
million per cmm., respectively. He was given 
oral daily medication consisting of 75 uam. for 
7 days, and 150 for 10 days with no signs of 
hematologic or clinical improvement. Follow- 
ing the intramuscular administration of 15 
ugm. of vitamin B,, twice weekly the blood 
count rose to normal levels in 3 weeks. He 
was subjectively improved in 6 days and his 
neurologi« complaints were diminished. 
Neurologic examination, however, disclosed 
no objective changes. 


Discussion. From the foregoing data 
it appears that there is no clear cut 
universal oral dose of vitamin B,» for 
the treatment of pernicious anemia. 
The responses noted would suggest 
that the deficiency of intrinsic factor 
is not alwavs complete and that a 


COHEN, 
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variable degree of absorption and util- 
ization otf vitamin (extrinsic tac- 
tor?) takes place in some cases. It can 


be assumed that in Cases 6 and 7 no 
amount of oral therapy would produce 
a remission without the aid of “in- 
trinsic factor’. The persistence of signs 
after 
parenteral treatment does not mitigate 
against the value of vitamin By», as 
the changes in the cord may be irre- 


of nervous system involvement 


versible. Cases 1, 2 and 5 had good 


hematologic clinical remissions 
when given daily oral doses, ranging 
300 The vomiting 
observed with doses of 500 pgm. was 


probably due to the large number ‘of 


from 75 to 


wom. 


tablets and amount of water ingested. 
rather than to the effect of the medica- 
tion per se. The reticulocyte response 
in this group was absent or sub maxi- 


mal. Patient 3 showed a. satisfactory 
reticulocvtosis, but the hemoglobin 
and ervthrocvtes never reached a 


normal level. Since the patient had an 


active pulmonary infection a greater 
only be 
supplied by parenteral administration 
Patient 4 in the 


croup of 5 responded to 


need for vitamin B,» could 


was the only person 
who oral 
therany who showed eV idence of any 
neurologic disorder prior to treatment. 
The symptoms of peripheral neuritis 
disappeared during therapy. even 
though the hemoelobin and red blood 
ells did not reach normal levels. The 
reticulocyte this patient 
Unfortunately 
so that 
evaluation of parenteral therapy with 
vitamin B,» cannot be determined. 


response in 


was also submaximal. 


she has not continued therapy 


Summary, Seven patients — with 
pernicious anemia relapse were 
treated with the daily oral adminis- 


tration of vitamin B,» in doses ranging 
from 75 to 300 nem. Clinical remis- 
sion was observed in 5 cases and dis- 
appearance of neurologic disease in 
the 1 patient who had symptoms prior 
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to treatment. Normal hematologic 
values were noted in 3 instances and 
subnormal results were reached in 2 
thers. In one of these latter cases a 
severe pulmonary infection was pres- 
ent. This patient had a complete hem- 
atologic remission when treated with 
intramuscular injections of — vitamin 


Bio. A maximal reticulocyte response 
was observed in 1 case, submaximal 
results in 3 others, and a failure of 
reticulocytosis was noted in the 5th 
patient. Two of the patients failed to 
respond to daily oral doses of 150 and 
250 pgm. They subsequently reacted 
well to parenteral vitamin B,. therapy. 
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PRIMARY AMYLOIDOSIS 
A CLINICAL AND PATHOLOGICAL STUDY 


By H. Hicecrns, M.D. 


AND 


H. Hicerns, Jr., M.D. 


RICHMOND, 


VIRGINIA 


(From the Department of Medicine, Medical College of Virgina 


AMyLolposis, first described by 
Wilks** in 1856, is even now an ob- 
scure disease still poorly understood 
and of unknown etiology. It is most 
commonly encountered in the form of 
secondary amyloidosis, occurring in 
such diseases as tuberculosis or chronic 
suppurative lesions. In this tvpe the 
amyloid deposits are most abundant 
in the spleen, kidney, liver and 
adrenal glands. The earliest deposits 
occur in and around the walls of capil- 
laries, sinusoids and to a lesser extent 
small arteries and veins (Eisen’). Cer- 
tain stains are highly characteristic 
(iodine, Congo Red, and methy1 violet). 

In contrast there is a rare form 
known as primary amyloidosis which 
is thought to differ in the following 
respects: 1, the deposits occur chiefly 
in skeletal, cardiac and smooth muscle: 
2, they are found only slightly if at all 
in organs which are the customary 
sites of secondary amyloid: 3, thev 
tend to be nodular, not diffuse: 4. 
staining with iodine, Congo Red and 
the metachromatic dves vield irregular 
atypical results (amyloid occurs in 
more than one slightly different chemi- 
cal form); 5, associated tuberculous or 
other causative diseases are lacking. 

The classification of amyloidosis is 
becoming increasingly difficult due to 
the variability in the organs involved, 
the clinical symptoms, the atypical 
tinctorial reactions and inconstancy of 
a coexisting chronic suppurative proc- 
ess. A suppurative lesion, however, is 

(610) 


the chief differential point between 
the 2 types. In rare the 
deposits are restricted to a single site 


instances 


and occur as tumor like masses often 
with multiple myeloma. 
The resemblance between the amvloid 
of multiple ' primary 
amyloid is striking, as shown by Atkin- 
son’, in their age incidence and organ 


associated 


mveloma and 


incidence, and in their staining prop- 
erties they alike. In 
loma, however, hvperglobulinemia is 
observed in 50% of the 
whereas in cases of primary amyloid- 
osis in which total serum proteins have 


are much nve- 


about Cases, 


been determined they have been found 
to be essentially normal. It has been 
suggested that when 
with multiple myeloma develop amvy- 
their fall. 
Several cases are on record bearing out 
this point®. As suggested by Eisen’ it 
appears that abnormalities in serum 
globulins may be related to amyloid 
formation. Further work along. this 
line is clearlv indicated. 

Whatever the cause, in amyloidosis 
a foreign protein, amyloid, is appar- 
ently produced and deposited in cer- 
tain Although obscure in_ its 
exact formation, amvloid (as shown by 
Hass'* and others) is composed of 2 
protein fractions and 1 polysaccharide. 
There is evidence that it may be de- 
posited as a combination product, the 
result of a reaction between a fixed 
component of the vascular wall and 
some component of the serum globulin 


some patients 


loidosis serum globulins 


tissues. 
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Hyperglobulinemia may occur with 
this reaction and the amyloid may 
represent tissue deposits of excess 
globulin protein. A number of years 
ago Jjaffe'' stressed the relationship 
between the allergic state acquired 
during a chronic infection and_ the 
appearance of amyloid substance, 
since secondary amyloidosis is most 
frequently found in tuberculosis where 
the occurrence of allergic reactions is 
so striking. Experimental amyloidosis 
in mice produced by protein adminis- 


lished. Of the many theories that have 
been elaborated, the one which relates 
amyloid formation to hyperglobuline- 
mia has been most favored recently. 

In order to formulate a clearer clini- 
cal picture of the primary type of 
amyloidosis this paper concerns itself 
with a review of the chief clinical man- 
ifestations of primary amyloidosis 
available in the literature and a report 
of another case entirely symptom free 
but with sufficient laboratory evidence 
to place it in this category. 


TABLE 1. -INCIDENCE OF LEADING SIGNS AND SYMPTOMS IN 
71 CASES OF PRIMARY AMYLOIDOSsIS* 


Signs and symptoms 


Congestive heart failure 
dyspnea 
edema 
hydrothorax 
ascites 
Macroglossia 
Dysarthria with macroglossia 
Dysphagia with macroglossia 
General muscular weakness 
Deposits in skin and buccal mucosa 
Weight loss 
Pains in extremities 
Abdominal pain 
Ly mph nodes 
Purpura 
Epistaxis 
Hematemesis 
Hematuria 
Pruritus 
Hypertension above (140 90) 
Fever 
History of allergy 


No. cases Percent New caset 


10 56 0 
39 55 0 
39 55 0 
18 25 0 
19 29 0 
25 10 Yes 
29 0 
15 23 0 
5O 0 
25 33 0 
28 0 
19 24 0 
10 12 0 
18 27 0 
1 15 0 
3 5 0 
0 
5 q Yes 
5 7 0 
18 20 0 
3 5 0 
2 3 0 


* This table incorporates Eisen’s clinical analysis of the first 48 cases up to 1945 with a similar study 


by the authors of 23 additional cases to date. 


' The last column shows the remarkable health of the new case reported in this paper. 


tration has receded when such treat- 
nent was terminated. While hyper- 
sensitivity to foods or other ingested 
intigenic materials would suggest an 
tiologic basis for amyloid deposition, 
.ccording to Atkinson*, Rowe has seen 
io cases of amyloid disease in a large 
eries of allergic patients. In the cases 
{ primary amyloidosis now recorded 
n the literature (Table 1) an associ- 
ted allergy was found in only 2 in- 
tances. The pathogenesis of amyloid 
isease is definitely not clearly estab- 


As stated, the distinction between 
the 3 types of amyloidosis is often not 
clear, but despite this handicap the 
clinical picture of the primary type is 
reasonably consistent. In 1946 Eisen? 
summarized the chief clinical data of 
the recorded cases, bringing the total 
number in the literature at that time 
to 48. Since that date the authors have 
collected 23 additional 
11,16,22.25 making a total of 71 instances 
of primary amyloidosis now on record. 
Errors due to the delay in publication 
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of the Cumulative Index may cause 
some omissions, and the confusion aris- 
ing trom the differential diagnosis of 
the 2 major types add to the difficulty 
in making an accurate report. 

An analysis of the clinical features 
as previously tabulated by Eisen? and 
supplemented in this paper by the 
records of the additional 
‘able 

In age the patients range from 24 
to 90, the average the 6th 
decade. amy loidosis 
in which 82% do not survive more than 
| year after the onset of symptoms, the 
duration of primary 
relatively long*!. 

The observed signs 
and symptoms were related to conges- 
tive heart failure. Fifty-three percent 
in the total published records showed 
clinical evidence alone of myocardial 
damage. In this group dyspnea, ankle 
and ascites were 
Lindsay’ in a study of 43 fatal 
cases in which autopsies were 
formed showed that 39 had some 
degree of amyloid deposition in the 
heart. 


cases is 
shown in 7 


being in 
U nlike secondary 


amvloidosis is 


most commonly 


edema 
found. 
per- 


In a few cases the amvloid was 
limited to small cardiac blood vessels. 
However, in the the re- 
corded cases amyloid was present in 
the endocardial laver, often as strati- 
fied or nodular deposits and occasion- 
ally continuous with the 
amvloid. The valves were 
monly involved but some showed 
shotty nodules along the free margins 
of the mitral and tricuspid valves. 
Lindsay further out the fact 
that even more important in the mech- 
anism of cardiac failure is the diffuse 
interstitial amvloid infiltration of the 
mvocardium. Clinical evidence of car- 
diac failure due to amyloid deposition 
in the heart may be difficult to evalu- 
ate. According to Lindsay’ the signs 
and symptoms suggesting cardiac dis- 
ease may be produced by amyloid 
involvement: 1, of the lungs with 


majoritv of 


mvocardial 


less com- 


brings 


PRIMARY 


AMY LOLDOSIS 
chronic the 
mediastinum or 
by the anemia that often is present. 
Hypertension is not frequently found. 

Lesions of the 
mon. Our 
ot 36%. been 
described as opalescent and papular!” 
nodular?”, 


cor pulmonale, 2, of 
trachea, or 3, of the 


skin are fairly com- 


records show an incidence 


These manifestations have 
sclerodermic!> 
and pink striae* between the 
the fingers and toes. 


eczematous 
nails of 
Macroglossia has been 
finding, 40% of the total series showing 
this localized deposit. In 25% of the 
cases the enlargement of the 


a frequent 


tongue 
was sufficient to produce dysarthria or 
dysphagia or both. The swelling is 
usually not painful but superficial ul 
cerations of the surface have been 
noted in several instances. 

Pains in the and the 


finger tips are not uncommon, simulat 


extremities 


ing arthritis and producing limitation 
of motion and disturbances of gait. En 
largement of lymph glands occurred 
in 27% of the cases resulting occasion 
ally in a localized tumor. 

Contrary to an early impression of 
the infrequency of enlargement of the 
liver and spleen 
sis, 60% of the 
reported in the 
a clinical involvement of these 


primary amvloido 
last 23 


literature as 


cases were 
having 
organs 

More or less complete necropsy re 
ports were 54 cases and 
have been elaborated on by Dahlin® 
According to his cardia 
amvloid infiltration specifically 
mentioned in 46 instances and in 


available in 


summary, 
was 
95 of 
these mvocardial insufficiency was con 
sidered the catse of death. Involve 
ment of the gastrointestinal tract was 
mentioned in 33 cases. Many of the 
patients with amvloid in the gastro 
intestinal canal presented no symptom 
referable to this phase of the disease 
but 5 of them had serious hemorrhage 
Pulmonary involvement was noted 
24 cases. Infiltration of 
striated muscle, 


amyloid 
observed in 19 in 
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the stances, has been considered the cause — the costal border, but his physical findings : 
de for general weakness and limitation of | ¥eTe otherwise normal, Laboratory examina- 
. . tions established a diagnosis of an acute 
motion commonly complained of. In- hritis. | 
glomerular nephritis, but the cause of the 
ind. volvement of the liver anc 1GneVS hepatic enlargement was undetermined. He 
om- was present in 21 cases, of the spleen was discharged from the service 1 year later 
nce in 20. Amyloid deposits were com- and has been in excellent health up to the 
een monly found in the small arteries and — Present time. A diagnostic survey of this 
young man revealed a somewhat under- 
veins, individual wit 
weight individual with no complications. 
Ous In view of the accessibility of the Lungs were clear and cardiac studies includ- 
; of amyloid lesions in such a high per- ing an ECG revealed no abnormalities. Blood 
centage of cases it is remarkable that — pressure was — Phe positive — 
. . rf . . were a somewhat enlarged tongue, moder- 
lent in only 14 instances*'’ in the literature 
‘ li | ately reddened and showing deep  inden- 
ing was an antemortem diagnosis made. — tations. His liver was greatly enlarged, ex- 
the Biopsies on muscles, tongue, liver, tending below the level of the umbilicus and 
gue 
L Ol 
| 
ins 


Fic. 1.—Punch biopsy of liver stained with Cc 


mgo Red. Hepatic parenchyma is so extensively 


re replaced by amyloid tissue that practically no liver cells can be seen. 
ind 
mn skin. ear. nasal mucosa. and lymph across the epigastrium to the costal border. 
liac glands gave confirm: atory evidences of The splenic dulness was found at the 7th 
hy 9 ib and the edge was palpable. No spider 
the underlying lesion in all 2 
* angiomata were found. Cholesterol determi- 
where the clinical evidence was con- nations showed 195 with free 60 and esters 
on clusive. We include an additional case 135. Cephalin flocculation was 1+. Total 
ve which was confirmed bv liver biopsy. protein was 7.4 with 4.1 albumin and 3.3 
wa globulin. The formal-gel was slightly positive. 
the Case Report. A white 20 year old college Congo Red test on several examinations 
student was admitted to the Medical College showed a variation of 75 to 36% retention in 
ro of Virginia Hospital in March, 1948, because — the serum. Prothrombin time was 17 seconds, 
om of an enlarged liver. The patient gave an control 15 seconds and concentration was 60. 
ise uneventful past history until he was sent to BS P was 12.5 and serum bilirubin was 0 and 
oe Korea in 1947 for army service when his liver total was 0.2. Icterus index was 11. Stool 
t, was reported as being enlarged and associated examinations for ova were negative. A sternal 
with an albuminuria. He was transferred to puncture showed a very slight hyperplasia of 
hes Walter Reed Hospital for further observation. the myelocytes with normal. platelets and red 
In) His liver was found 3% finger breadths below blood cells. The blood sugar was 72. A 


4 


O14 HIGGINS: 


urinalysis revealed a specific gravity of 1.014 


with a trace of albumin and was otherwise 
negative. There was a previous history of 
hematuria. A chest roentgenogram was 


normal but showed a splenic shadow as far 
as the costal border inferiorly and the edge 
of the liver below the iliac A punch 
biopsy of the liver was done which was 
reported by Dr. James Butcher, surgical path- 
ologist at this hospital, as follows (Fig. 1): 
“The hepatic parenchyma extensively 
replaced by homogeneous pink material which 
specially stained sections give the staining 
reaction of amyloid. Only small groups of 
cords of liver cells are preserved and the 
replacement by amyloid is diffuse throughout 


crest. 


TABLE 2.—SUMMARY 
Blood Hgb 12.8 to 138.8 gm. 
Rbe. 4.1 to 5.2 million 
Whe. 10,200 to 15,000 


Polys 57 to 73° 
Lymphs 42 to 25 ( 
Eos. 1 to 2% 


Sternal Marrow. 


and Rhbe. 


Blood Che mical Findings. 


normal 
Sugar 
NPN 


Icterus index 


Serum bilirubin 


B.S.P. 


Thymol turbidity 
Cephalin flocculation 


Cholesterol 


Total Proteins 


Albumin 
Globulin 
Formol-gel 


Prothrombin time 


Control 
Concentration 
Congo Red 
Stool exam 


most of the sections. Particularly striking is 
the infiltration of the walls of small blood 
vessels by this material. The histologic change 
is regarded as extensive amyloidosis with no 
suggestion of the underlying etiologic cause.” 
Laboratory studies over a period of 18 months 
since admission are summarized in Table 2. 


Comment and Summary. A clinical 
and pathologic study of primary amy- 
loidosis is presente -d with a discussion 
of certain theories having a bearing on 
the etiologic background of this rare 
disease. 


PRIMARY 


IF LABORATORY STUDIES OVER 


Urine 


Slight hyperplasia of myeloid series in myelocyte stage 


for ova 


AMYLOIDOSIS 


As tar as statistics are available there 
are now on record 71 cases of primary 
amyloidosis according to the generally 
accepted classification. It is eniauie- 
edly true that some cases of primary 
amyloidosis may simulate the second- 
ary type and it is, therefore, unfortu- 


nate that the current § criteria of 
differentiation cannot be more accu- 
rate. An illustration of this point is 


found in the case reported in this 
paper. This young man _ has always 
been in excellent health, a good tennis 


Is MONTH PERIOD 


Sp. Gr. 1.010 to 1.016 
Albumin 1 plus 
Sugar— Negative 

pH Acid 
Micro. 0 to 10-20 Rhe. 


per h.p.f 
Platelets 


85 to 100 mg. p. 100 ml 


31 to 36 mg. p. 100 ml 
7 to 16 


Direct 0.0 to 0.2 mg. p. 100 ml 
Total 0.2 to 0.4 mg. p. 100 ml 
5 to 12°, retained after 5 min 
5 units 
l plus 
Esters 140 to 160 
Free 20 to 35 


7.4 to 8.6 gm. °, 
$.1 to 3.4 gm. 


3.3 to 5.2 gm. “; 


Slightly positive 

17 seconds 

15 seconds 

75 to 86°, retention in the serum 
Negative 


player, has never shown any evidences 
of a chronic suppurative process, is 
free of any proven cardiac involve- 
ment and is found in the age group 
commonly restricted to the secondary 
type. As noted above, his liver and 
spleen are definitely enlarged—a find- 
ing generally regarded as evidence of 
this secondary manifestation. On the 
other hand the absence of a chronic 
tuberculous or suppurative lesion, the 
atypical Congo Red stain, the presence 
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of an early macroglossia seem to afford 
sufficient proof of a true primary amy- 
loidosis. 

Unfortunately studies of the micro- 
scopic sections offer little in the dif- 
ferentiation of the 2 types. Until a 
clearer understanding of the underly- 
ing process is brought about, much is 
left to be desired in clarifying these 
major subdivisions of this clinical 
problem. 


The extreme rarity of primary amy- 
loidosis as indicated by the statement 
that up to 1930 only 10 cases had been 
recorded in the literature is not borne 
out by studies in recent years. The 
fact that 45 cases were reported in 
1945 by Eisen and that 23 have been 
added in the last 4 vears indicates that 
there is an actual increased frequency 
or a keener interest in a problem about 
which so little is known. 
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To Crohn, Ginzburg and Oppen- 
heimer* belongs the credit for recog- 
nizing, in 1932, nonspecific granulo- 
matous inflammation of the ileum as a 
clinical entity, although cases had been 
recorded in previous vears'*-*. These 
authors termed the entity “regional 
ileitis” but, later, when it was realized 
that the process involved the jejunum 
as well as the ileum, the entitv received 
the name “regional enteritis”2:7. 

In recent vears we have found that 
nonspecific granulomatous inflamma- 
tion may involve the duodenum and 
the stomach as well as the jejunum. 
ileum and colon. That this is so does 
not appear to be well recognized??. 


for we have found recorded onlv 
2 cases in which the duodenum 
was involved*'!, and 1 in which the 


stomach presumably was_ involved?®. 
From a larger number we _ have 
selected 5 cases of nonspecific granu- 


lomatous inflammation in which the 
stomach and the duodenum were 
involved. to direct attention to the 


fact that the disease process does in- 
volve this part of the gastrointestinal 


* Read at the meeting of the Minnesota Society of Internal Medicine 


sota, May 21, 1949. 
(616) 


Kiety, M.D. 


MAYO FOUNDATION 
MINNESOTA 


tract. We will point out the similarity 
of the pathologic process in the stom- 
ach and duodenum to that in the 
jejunum and ileum and will discuss the 
manifestations of the disease when the 
stomach and duodenum involved. 

The term “nonspecific granuloma- 
tous inflammation of the stomach and 


are 


intestinal tract” or “nonspecific granu- 
lomatous gastroenteritis”, indicating 
the granulomatous nature of the in- 
flammatory and involvement 
of one or more of the divisions of the 
gastrointestinal tract, appears to be a 
more suitable for the disease 
syndrome than older and less precise 
names. 


pr CESS 


name 


Case Renorts. Case 1. A man, 26 vears old 
who registered at the Mavo Clinic in January 
1932. gave a history of « pisodic, dull. diffuse 
upper epigastric pain 20 to 380 
minutes after meals and associated occasion 
ally with vomiting. These episodes had been 
occurring for 3 vears. Complete 
of the gastrointestinal 
cholecystographic examination 


occurring 


roentgen- 
ologic survey tract 
ind routine 
studies of blood and urine all failed to reveal 
a significant abnormality 


of gastric contents 


hundred cc. 
recove red ] 


Two 


were hour 


Minneapolis. Minne- 
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following a test meal. He was dismissed with 
a diagnosis of indeterminate abdominal dis- 
tress. 

The patient returned to the clinic in April, 
1932. Atter the first admission he had gained 
weight and had felt well until 1 week previ- 
ously, when the distress in the abdomen re- 
turned. This he localized to the periumbilical 
area. It was dull, constant and was aggravated 
by eating. He vomited once or twice daily, the 
vomitus consisting of food eaten at the previ- 
ous meal. There was no hematemesis. Roent- 
genologic examinations of the stomach and 
colon again failed to reveal evidence of ab- 
normality in these organs. However, roent- 
genologic examination of the small bowel 
revealed abnormal motility in the upper coils 
of the jejunum, associated with slight dilata- 
tion. Hemoglobin, ervthrocvte and leukocyte 
values were normal. Fever and sweating did 
not occur, 

Surgical exploration of the abdomen dis- 
closed an extensive hyperplastic jejunitis in- 
volving the proximal 6 to 8 feet of jejunum 

183 to 244 cm.), the lumen of the bowel 
being 3 to 4 times larger than normal. The 
walls of the bowel were thickened and edema- 
tous, and the edema extended into the mesen- 
tery of the bowel. A moderate amount of 
straw-colored fluid was present in the peri- 
toneal cavity. The remainder of the small 
bowel appeared normal to gross inspection. 
Careful inspection of the peritoneal surfaces 
did not disclose tubercles. Posterior gastro- 
jejunostomy was performed, using a loop 
about 8 feet distal to the lowermost area of 
inflammatory thickening of the jejunum. The 
patient made an uneventful postoperative re- 
covery and was dismissed 3 weeks after 
idmission. 

In September, 1932, the patient returned 
for examination. He had gained 15 Ibs. and 
was feeling quite well. Roentgenologic exami- 
nation showed that the gastro-enteric stoma 
was functioning in a satisfactory manner, but 
it was not possible to make the contrast 
suspension enter the 2nd and 3rd_por- 
tions of the duodenum and these with the 
orad portion of the long jejunal loop were 
not visualized. One hour following an Ewald 
tvpe of test meal, 310 cc. of gastric contents 
were obtained. 

In December, 1932, 2 weeks before re- 
admission, upper midabdominal pain, nausea 
and vomiting recurred. The distress seemed 
to be aggravated by meals of more than 
minimal quantity. Intestinal function was 
normal. 

The patient was hospitalized for treatment 
and observation. During the ensuing 2 weeks 


he continued to complain of intermittent peri- 
umbilical and epigastric aching pain which 
often awakened him at night. Vomiting of 
small amounts of bilestained fluids recurred 
frequently. A low-grade fever was present 
intermittently. The abdomen appeared to be 
distended moderately. succussion splash 
was audible. Aspiration of the fasting gastric 
content consistently obtained from 200 to 600 
ce. of residuum. Roentgenologic examination 
of the stomach and upper part of the small 
intestine revealed that the gastro-enteric 
stoma was small but there was no evidence 
of organic obstruction. The pattern of the 
mucous membtane of the 2nd and 3rd_por- 
tions of the duodenum was abnormal but the 
small bowel caudad to the stoma appeared 
normal. When the patient was dismissed 
from the hospital 14 days after admission he 
had not improved. His condition was diag- 
nosed as recurrent jejunitis and probable 
similar involvement of the 2nd and 3rd _por- 
tions of the duodenum. 

At the time of his next registration at the 
clinic, in February, 1933, the patient had 
gained 22 Ibs. Gastric symptoms had dis- 
appeared, Roentgenologic examination of the 
stomach and_ intestine showed that the 
pylorus and the gastro-enteric stoma were 
patent, but the abnormal pattern of the 
mucous membrane persisted in the 2nd and 
3rd_ portions of the duodenum. Again, the 
jejunum caudad to the stoma appeared nor- 
mal. Aspiration of the gastric contents 1 
hour following a test meal obtained only 175 
cc. of residuum. 

In September, 1933, the patient felt well 
but the abdomen seemed somewhat distended 
and a succussion splash was quite readily 
audible over the upper abdomen. Following 
this visit to the clinic his condition improved 
and the gastrointestinal disturbance disap- 
peared. Between this and the next examina- 
tion of the patient, in November, 1947, there 
was an interval of 15 vears. In this period he 
had served 5 vears in the United States Army 
during World War II without significant 
disability. His weight at the time of this 
examination was 206 Ibs., and physical exami- 
nation revealed no abnormalities in the 
abdomen. His only complaints were referable 
to chronic prostatitis. 

Case 2. A man, 57 vears old, first came to 
the clinic in February, 1948, with a 15-year 
history of episodic diarrhea. In the early 
years (1933 to 1943) the diarrheal episodes. 
occurring every 12 to 18 months, lasted 2 or 
3 days and usually were initiated by cramp- 
ing pain in the left upper part of the abdo- 
men. During the episodes the stools. which 
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O1S COMFORT, WEBER, 
were foul, gaseous and unformed, numbered 
6 or 7 a day. About 5 years before his visit 
to the clinic the episodes of diarrhea began 


to recur at intervals of approximately 2 
months and to last 10 to 12 days. During 


these periods he passed 12 to 15 stools daily. 
Cramping pain in the left upper portion of 
the abdomen, nausea, but rarely vomiting 
were features of all episodes. Between such 
episodes he was in the habit of passing one 
formed stool daily. During the 2nd year 
before registration he lost about 25 to 30 
Ibs., but during the year immediately pre- 
ceding his registration he had been relatively 
free of such episodes and had gained some 
weight. 

In October, 1947, 4 months preceding 
admission to the clinic, persistent diarrhea, 
cramping, bloating, belching and 
had recurred; weakness and loss of 


anorexia 
weight 


BAGGENSTOSS, KIELY: 
(30 Ibs.) followed. Hospitalization had been 
necessary on 2 occasions. 

On admission the patient obviously was 
ill. Loss of weight and weakness were appar- 
ent. Moderate noted in the 
left upper abdominal quadrant. The edge of 
the liver was palpable 2 fingerbreadths below 
the right costal border. Borborygmus was 
audible without the stethoscope. The value 
for hemoglobin was 13.4 gm. per 100 cc. of 
blood; erythrocytes numbered 4,979,000 and 
the leukocytes 9,700 per c.mm. sedi- 
mentation rate was 16 mm. in 1 hour ( West- 
ergren method). A blood smear re- 
vealed only toxic changes in the polymor- 
phonuclear cells. Roentgenologic examination 


tenderness was 


stained 


of the stomach and duodenum revealed evi- 
dence of hvpomotility with an ineffective gas- 
tric pr ristaltic activity and apparently a con- 
striction at the ligament of Treitz (Fig. 1). 


Fic. 1.—The duodenum in Cases 2, 3, 


4 and 5. A (Case 2). Tubular constriction of the 2nd 


and 3rd portions of duodenum (between arrows). B (Case 3). Poorly defined narrowing of 
the lumen of the Ist (upper arrow) and descending portions of the duodenum (lower arrow). 
C (Case 4). Irregular tubular deformity of the descending and transverse portions of the 


duodenum (between arrows). The opaque 
D (Case 5). Irregular tubular narrowing 
duodenum 


material was introduced through a duodenal tube. 
of the lumen of the Ist and 2nd portions of the 
(between arrows ). 
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Twenty-four hours later, barium together 
with considerable retained secretion still was 
present in the markedly dilated stomach 
(Fig. 2). Puddling of the suspension of 
opaque material in the Ist and 3rd portions 
of the duodenum and slow transit at the 
duodenojejunal angle were observed. Be- 
cause of the poor propulsion of barium, these 
portions of the alimentary tract could not 
be outlined in a satisfactory manner. There 
was no roentgenologic evidence of abnormal- 
itv in the colon and terminal ileum. Procto- 
scopic examination disclosed a normal-appear- 
ing rectal mucosa. Concentrations of serum 
bilirubin of the indirect-reacting variety, of 
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after an Ewald test meal, 275 cc. of gastric 
contents were aspirated; total acidity was 14 
clinical units; free hydrochloric acid was not 
titrable. Scraps of grapefruit and traces of 
gross blood were noted in the contents. Free 
hydrochloric acid was not titrable in’ the 
gastric contents obtained fractionally after 
injection of histamine. On successive morn- 
ings, fasting gastric contents measured 250 
and 300 cc. and contained fine food scraps 
and fresh blood. Gastroscopic study revealed 
diffuse superficial gastritis with multiple 
areas of superficial ulceration. Clinically, the 
findings were those of a diffuse lesion of the 
upper part of the gastrointestinal tract with 


Fic, 2.-Four hours after ingestion of a standard suspension of barium sulfate in water. a 


> 


(Case 2). The stomach, duodenum and jejunum show a moderate degree of dilatation, reten- 

tion of secretions, and ineffective peristaltic activity. b (Case 5). Retarded transit time, 

“puddling” of the suspension, abnormal secretions and segmentation may be noted. This con- 
stitutes the roentgenologic syndrome of the so-called deficiency state. 


serum calcium and phosphorus, of 
plasma cholesterol and cholesterol esters were, 
respectively, 0.4, 10.0, 3.0, 87.0 and 64.0 mg. 
per 100 cc. The concentrations of total pro- 
tein, albumin and globulin in the serum were, 
respectively, 6.5, 4.8 and 1.7 gm. per 100 ce. 
Quick prothrombin time was normal (19 sec- 
onds). The  sulfobromophthalein test of 
hepatic function did not disclose retention 
of dye at the end of 1 hour. Pathogenic 
ova or parasites were not found on study of 
specimens of fresh stools. Of the dry weight 


-o 


of a 24-hour stool, 47% was fat. One hour 


hypomotility and possible obstruction at the 
duodenojejunal angle. 

Exploratory laparotomy was carried out 3 
weeks after the patient’s admission. Initial 
examination of the abdominal and _ pelvic 
viscera revealed nothing of significance. Sev- 
eral omental lymph nodes were enlarged. 
Microscopic study of one of these disclosed 
an inflammatory process. Because of possible 
duodenojejunal obstruction, a posterior gastro- 
enterostomy was carried out. On opening the 
jejunum the surgeon noted that the mucosa 
lacked the smooth, velvety texture of the 
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normal mucosa and appeared granular and 
edematous. Study of fixed and stained sec- 
tions of tissue from this part of the jejunum 
revealed moderate jejunitis with edema of 
the submucosa. 

The patient made an uneventful postoper- 
ative recovery and was dismissed 3 weeks 
following his operation, but a letter received 
in July, 1948, indicated that he was having 
recurrent episodes of diarrhea similar in 
every respect to those of which he had com- 
plained prior to his visit to the clinic. He had 
lost a moderate amount of weight and com- 
plained of weakness and easy fatigue. 

Case 8. A woman, 31 years old, first came 
to the clinic in August, 1945. She gave a 
history of having had in August and in 
November, 1943, in November, 1944, and in 
January and in June, 1945, episodes of 
cramping, periumbilical pain and diarrhea. 
Each episode of the pain and diarrhea per- 
sisted 4 to 5 days. Stools numbered 6 to 12 
for each 24 hours and were watery. The 
fever which accompanied these episodes 
usually was of low grade but during one of 
these the temperature reached 103°. Weight 
was lost rapidly. More recently, the episodes 
were more severe and of longer duration. In 
the last episode vomiting occurred. On one 
occasion the vomitus contained food eaten 
the day before. 

The present episode had been persistent 
during the 3 months preceding the patient’s 
registration. She had noted carpopedal spasm, 
occasionally gross blood in the stools, and 
on one occasion a large crop of subcutane- 
ous hemorrhages. During the past 2 years 
minimal edema of the feet and ankles, and 
hypoproteinemia had been noted. Roentgen- 
ologic examination had revealed considerable 
puddling of barium in_ the proximal 
duodenum and stomach and a possible ob- 
struction in the 3rd portion of the duodenum. 

Her weight was 89 lbs., unclothed; that 
loss of weight had occurred was obvious. 
Blood pressure, in mm. of mercury, was 90 
systolic and 65 diastolic. Urinalysis gave nor- 
mal results. The concentration of hemoglobin 
was 11.9 gm. per 100 cc.; erythrocytes num- 
bered 4,100,000 and leukocytes 8,900 per 
c.mm. Sedimentation rate was 11 mm. in 1 
hour (Westergren method). A stained blood 
smear revealed generalized macrocytosis but 
no hyperlobulation of the neutrophilic leuko- 
cytes. The blood picture was considered to 
be not typical of pernicious anemia. Roent- 
genographic examination of the thorax 


revealed nothing abnormal. On August 15, 
1945, roentgenologic examination of the 
stomach and duodenum revealed a deformity 
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of the first portion of the duodenum, also 
a constricting lesion in its 3rd portion (Fig. 
1b). Three weeks later, roentgenologic exam- 
ination revealed deformity of the Ist portion 
of the duodenum but the evidence of con- 
striction in the 3rd portion was not convine- 
ing. There was no evidence of abnormality 
in the colon and terminal ileum. The con- 
centration of serum protein was 5.6 gm. per 
100 cc.; the albumin-globulin ratio was 
roughly 2:1. The concentration of serum cal- 
cium was 9.4 mg. per 100 cc. and of phos- 
phorus 3.5. A glucose tolerance test produced 
a flat type of curve. Culture and examination 
of the stools revealed no pathogenic organ- 
isms or parasites. Examination of a 24-hour 
collection of feces revealed 41% of the dry 
weight to be fat, and 5.3 gm. of nitrogen. 
Gastric analysis 1 hour after an Ewald test 
meal disclosed 48 units of total acid and 40 
units of free acid. The residuum at the end 
of 1 hour was 40 cc. Proctoscopic examina- 
tion revealed nothing abnormal. 

Exploratory laparotomy was advised and 
carried out 4 weeks following the patient's 
registration at the clinic. There was no evi- 
dence of duodenal ulcer nor was gross evi- 
dence of constriction found in the duodenum 
or upper part of the jejunum. However, the 
entire duodenum and upper part of the 
jejunum were the seat of a mild diffuse 
inflammatory process. The blood vessels were 
unusually prominent small petechiae 
developed on handling of the bowel. Multiple 
enlarged lymph nodes were noted in the 
mesentery. Abnormality of the terminal 
ileum was not found. The abdomen was 
closed without further surgical procedures 
being carried out. 

The postoperative course was stormy with 
considerable upper abdominal pain, repeated 
vomiting, marked distention of the abdomen 
and protracted diarrhea. Multiple purpuric 
spots developed over the trunk and extrem- 
ities. Six days after operation the prothrombin 
time, which had been 18 seconds preopera- 
tively, was 46 seconds. Platelet counts, bleed- 
ing and coagulation times were normal. A 
course of Roentgen rays was administered 
over the abdomen without any immediate 
improvement in the patient’s symptoms, but 
over a period of 3 months recovery was 
gradual. The diagnosis was diffuse duodeno- 
jejunitis with secondary deficiency state. The 
patient was dismissed with instructions to 
use a diet high in calories, carbohydrate and 
protein but low in fat, with supplementary 
vitamins. She also was instructed in the 
intramuscular use of concentrated liver 
extract. 
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In March, 1946, the patient wrote that 
she was feeling better, had gained 11 Ibs., 
but had continued to have episodic diarrhea. 
In September, 1946, the patient was hospital- 
ized in her native Norway with a recur- 
rence of symptoms, similar to those which 
she had presented at the clinic. During this 
course of hospitalization the patient died. 

Case 4. A man, 22 years old, first came 
to the clinic in April, 1941, because for 3 
years he had had episodes of pain, burning 
in type, located in the left upper quadrant 
of the abdomen, associated with nausea and 
vomiting. The vomitus usually contained only 
that food eaten 1 to 2 hours earlier, but 
occasionally the morning vomitus contained 
food particles eaten at supper the evening 
before. Blood had not been noted in the 
vomitus. These episodes usually lasted from 
1 to 2 days and occurred about once a month, 
but since January, 1941, they had been more 
frequent, of longer duration and more severe. 
The distress had not disturbed his sleep. He 
had lost 12 Ibs. in the preceding 4 months. 
He was tired and weak. Roentgenologic 
examination 2 years before admission was re- 
ported to show a duodenal ulcer, but ulcer 
therapy had not relieved his symptoms. In 
February, 1940, an epigastric hernia had been 
repaired again without any influence on the 
recurrent upper abdominal symptoms. 

Evidence of moderate loss of weight and 
pallor were noticeable, but general examination 
at the clinic otherwise disclosed essentially 
nothing of significance. Urinalysis gave nor- 
mal results. The value for hemoglobin was 
9.3 gm. per 100 cc. of blood; erythrocytes 
per c.mm. One hour following an Ewald type 
of test meal, 850 cc. of gastric contents were 
removed. The contents contained meat scraps, 
bile and a trace of blood. The value for total 
acidity was 20 and free acid was not titrable. 
Roentgenographic examination of the thorax 
revealed nothing abnormal but that of the 
stomach revealed the crater of an ulcer in the 
duodenum. The stomach was dilated and it 
contained a fairly large amount of secretion; 
peristaltic activity of the stomach and duo- 
denum did not appear to be effective. 
Cholecystographic examination revealed that 
the gall bladder was functioning in a normal 
manner. 

The diagnosis was gastric retention of un- 
known etiology. The roentgenologic diagnosis 
of duodenal ulcer was questioned because of 
the achlorhydria. The patient was hospital- 
ized for preoperative preparation. He was 
given a retention type of diet, and the gastric 


contents were removed by aspiration each - 


5,000,000 and leukocytes 8,500. 


morning and night. The large quantities re- 
moved daily confirmed the diagnosis of gas- 
tric retention. 

After 1 week an exploratory laparotomy 
was carried out at which time the wall of 
the stomach, pylorus and first portion of the 
duodenum were markedly enlarged, edema- 
tous and thickened. The pyloric ring admitted 
2 fingers. Organic obstruction was not pres- 
ent. The diameter of the first portion of the 
duodenum was approximately 2 to 3 times 
normal and its ou markedly thickened. In 
the region of the ligament of Treitz no ob- 
struction was palpable or visible. The 
jejunum appeared normal but microscopic 
study of several nodes removed from the 
mesentery of the proximal portion of the 
jejunum disclosed an inflammatory process. 
Exploration of the lower part of the abdomi- 
nal cavity revealed nothing of significance. 
The retroperitoneal portion of the duodenum 
was mobilized, and on inspection a thickened 
scarred area was noted approximately 2 to 
3 cm. distal to the ampulla of Vater. This 
was believed to be the cause of the obstruc- 
tion and, accordingly, a posterior gastro- 
enterostomy was carried out. Study of the 
fixed and stained sections of the gastric wall 
from the region of the stoma revealed low- 
grade chronic gastritis. The patient made an 
uneventful postoperative recovery and was 
dismissed 3 weeks following operation. The 
diagnosis was duodenal obstruction due to an 
inflammatory process of unknown etiology. 

The patient was readmitted in April, 1944, 
3 years following his first examination. He 
had gained 10 Ibs. and had felt well until 
about 1 year previously, when he began to 
experience frequent episodes of diarrhea, 
fatigue and anorexia and lost all the weight 
he had regained. Each episode of diarrhea 
lasted several days. The stools were watery, 
or soft and unformed, grease floated on the 
water of the commode and the stools num- 
bered 5 to 6 each 24 hours. Three weeks be- 
fore admission severe pain developed which 
was located in the left upper quadrant of 
the abdomen and extended to the left side 
of the back. The pain was of great severity 
for 5 days and was accompanied by nausea, 
vomiting and fever. The pain and other symp- 
toms persisted in a mild form thereafter. 

The patient was apathetic and weak. The 
blood pressure, in mm. of mercury, was 110 
systolic and 80 diastolic. The value for hemo- 
globin was 7.8 gm. per 100 cc.; erythrocytes 


numbered 4,580,000 and leukocytes 15,500 
per c.mm. The sedimentation rate was 34 mm. 
in 1 hour (Westergren). A stained blood 
smear revealed marked hypochromasia with 
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microcytosis and toxic changes in the poly- 
morphonuclear cells. Aspiration of the fast- 
ing stomach yielded 250 cc. of bile-colored 
residuum containing no free hydrochloric 
acid. After a histamine stimulus, free hydro- 
chloric acid was not titrable over a 2 hour 
interval. Roentgenologic examination revealed 
a somewhat dilated stomach with retained 
secretion. The stoma of the gastro-enteric 
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anastomosis was patent. The contrast material 
could not be made to enter the pylorus and 
duodenum. Forty-eight hours later a Sawyer 
tube was introduced. After it was ascertained 
that the tip of the tube was in the 
duodenum, barium was administered through 
the tube directly into the duodenum. Roent- 
genologic examination revealed that the duo- 
denum was dilated above a constricting lesion 


Fic. 3.—(Case 4). Ulcers and nodular thickening of the mucosa. a. Stomach. b. Duodenum. 
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at the junction of the 2nd and 8rd portions; 
the appearance of the constricting lesion was 
not neoplastic (Fig. lc). The surgically 
formed stoma functioned in a satistactory 
manner. The concentration of indirect-reac- 
ting bilirubin in the serum was 0.2 mg. 

100 cc. A sulfobromophthalein test of hepatic 
function revealed a retention of dye, grade 
1 (6%), at the end of 1 hour. Gross and 
microscopic examinations of the feces re- 
vealed an excess of fat; occult blood was 
found in the stool, with both the guaiac and 
the benzidine tests. 

Late in the evening on the 7th day in the 
hospital, the patient experienced a severe 
episode of upper abdominal pain which 
morphine sulfate relieved. Six hours later 
the pain returned and, while sitting on a bed 
pan, the patient suddenly collapsed and died 
within a very few minutes. 

Necropsy. Slight emaciation was evident. 


in 
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The mesentery was studded with moderately 
firm lymph nodes measuring as much as 1.5 
iameter. The spleen was enlarged 
and weighed 300 gm. The posterior gastro- 
jejunal anastomosis was intact, and there 
was no ulcer at the stoma. The entire gastric 
mucosa, oe in the cardiac portion, was 
involved by multiple ulcerations (Fig. 3a). 
The largest ulcer measured 2.0 by 0.5 cm. 
and others were all 0.5 cm. in diameter or 
smaller. Between the ulcers there was a nodu- 
lar hyperplasia of the mucosa with nodules 
measuring as much as 0.5 cm. in diameter. 
The pyloric muscle was hypertrophied and 
measured 0.5 cm. in thickness. The duodenum 
in its entirety was involved in the same type 
of process with multiple nodules of hyper- 
plasia between the ulcers (Fig. 3b). The 3rd 
portion of the duodenum was markedly nar- 
rowed. The wall of the small bowel was 
slightly thickened. About 30 cm. proximal 


Fic. 4.—(Case 4). Regional enteritis. a. Jejunum. b. Terminal ileum and cecum. 
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to the ileocecal valve there was a group of 
ulcers, approximately 20 in number, which 


measured about 0.1 cm. in greatest diameter. - 


Scattered throughout the ileum and in patchy 
areas of the jejunum proximal to this area 
there were numerous healing and _ active 
ulcers varying from 0.1 to 2.0 cm. in greatest 
diameter (Fig. 4a). In the region of the 
ileocecal valve and terminal ileum the wall 
was moderately thickened with nodular 


hyperplasia of the mucosa and numerous 
active and healing ulcers (Fig. 4b). 

Both adrenal glands were found to be 
hemorrhagic and necrotic. On cross section, 
thrombi were found in both central veins. 

Histologic Examination. In sections of the 
stomach some ulcers extended to the mus- 
cularis mucosa and in others this structure 
was destroyed. The base of the ulcers was 
covered by a fibrinopurulent exudate. Be- 


Mag 


Fic. 5.—(Case 4). a. Ulcer of stomach with chronic granulomatous inflammation and dilated 
lymph spaces (hematoxylin and eosin, x 110). b. Submucosa of ileum showing leukocytes and 
fibrin in dilated lymph spaces (hematoxylin and eosin, x 100). 
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neath this exudate there was a granulomatous 
inlammation with giant cells. In the adja- 
cent mucosa were many polymorphonuclear 
cells in the mucous glands, and in the inter- 
stitial tissue were increased numbers of plasma 
cells and lymphocytes. The epithelial cells of 
the mucous glands were hyperchromatic and 
actively proliferating. In the submucosa there 
were focal collections of lymphocytes. The 
lymphatics were markedly dilated and many 
contained lymphocytes (Fig. 5a). Sections 
through the ulcers found in the duodenum, 
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jejunum and ileum were similar in appear- 
ance and will be described together. These 
ulcers extended down to the muscularis 
mucosae and in some instances down to the 
muscularis. The base of the ulcer usually was 
covered by a fibrinopurulent exudate. The 
adjacent mucosa and submucosa were in- 
filtrated with lymphocytes, plasma cells and 
eosinophilic leukocytes. The lymph spaces of 
the submucosa was frequently filled with 
lymphocytes and fibrin (Fig. 5b). Scattered 
throughout the submucosa and the muscularis 
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Fic. 6.—(Case 4). a. Submucosa of jejunum; 
(hematoxylin and eosin, x 135). b. Mesenteric 


ranulomatous inflammation with giant cells 
awe node (hematoxylin and eosin, x 125). 
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there were granulomas consisting ‘of fibro- 
blasts, lymphocytes and giant cells (Fig. 6a). 
Sections appropriately stained failed to reveal 
any acid-fast organisms. 

In the liver the parenchyma showed num- 
erous small granulomatous foci. These con- 
sisted of fibroblasts, lymphocytes and an 
occasional polymorphonuclear cell. The few 
liver cells which could be seen in these 
granulomas were atrophied or necrotic. 

In the mesenteric and periaortic lymph 
nodes were numerous epithelioid-cell tuber- 
cles with giant cells of Langhans’ type (Fig. 
6b). Caseation or necrosis was not apparent 
in any of them. An occasional fibrotic scar 
was observed. Sections appropriately stained 
failed to reveal any acid-fast organisms. 

Sections of both adrenal glands were simi- 
lar in appearance and will be described to- 
gether. They were completely necrotic and 
hemorrhagic except for a few foci of corti- 
cal cells adjacent to the capsule. The central 
vein contained an ante mortem thrombus com- 
pletely blocking the lumen. In the _peri- 
adrenal adipose and connective tissue there 
was a granulomatous type of inflammatory 
process. Fibroblastic proliferation, newly- 
formed capillaries, phagocytes, plasma cells, 
lymphocytes and an occasional giant cell 
were observed. A small periadrenal artery 
revealed an organized and canalized throm- 
bus. 

In the left lower lobe of the lung there 
were foci of organized pneumonia. 

Anatomic diagnoses: chronic granulomatous 
and ulcerative gastro-enteritis; thrombosis of 
central veins of adrenal glands with recent 
infarction and adrenal insufficiency (clinical 
diagnosis); former posterior gastro-enteros- 
tomy for obstructing duodenal lesion; hyper- 
trophy of spleen (weight 300 gm.; normal 
150 gm.). 

Case 5. A man, 36 years old, first came 
to the clinic in July, 1931. For the preceding 
3 years he had experienced episodes of pain- 
less diarrhea at intervals of several months, 
with 4 to 6 bowel movements each 24 hours, 
for periods of 2 to 5 days. Physical examina- 
tion revealed no significant abnormalities. 
Study of a fresh stool specimen revealed no 
pathogenic ova or parasites. He was dismissed 
without a specific diagnosis being made. 

The patient next was seen 13 years later, 
in September, 1944, at which time he was 49 


years of age. He was referred by his physi- 


cian because of a tentative diagnosis of a 
gastric malignant lesion based on evidence of 
roentgenologic examination. The patient 
stated that he had had for the preceding 12 
years, pressure in the middle of the epigas- 


trium and right upper part of the abdomen 
and fullness after overeating, especially of 
fatty foods and that episodic diarrhea had 
persisted through the years. During the past 
2 or 3 years the episodes of diarrhea, each 
lasting several days, were characterized by 
8 to 10 watery movements for each 24 hours, 
both diurnal and nocturnal. During the pre- 
ceding 4 months his distress was least evident 
before meals and was aggravated by eating. 
It had, however, disturbed his sleep. He was 
often nauseated but vomited only infre- 
quently. During the preceding year, anorexia 
had been progressive and he had lost 35 lbs. 

His weight was 110 lbs., unclothed. Blood 
pressure in mm. of mercury was 98 systolic 
and 60 diastolic. Wasting was obvious, and 
a peculiar, generalized, swarthy pigmenta- 
tion of the skin was noted. A moderate de- 

ree of midepigastric tenderness was elicited 

oe pressure but no abdominal masses or 
organs were palpable. The value for hemo- 
globin was 12.0 gm. per 100 cc. Erythrocytes 
numbered 3,580,000 and leukocytes 7,900. A 
stained blood smear revealed mild generalized 
macrocytosis but no hypersegmentation of the 
neutrophilic leukocytes. The sedimentation 
rate was slow. Roentgenographic examina- 
tion of the thorax revealed minimal fibrosis 
at the left pulmonary apex; that of the 
stomach and duodenum revealed a constrict- 
ing deformity of the 1st and 2nd portions of 
the duodenum (Fig. 1d). Morning aspiration 
of the fasting content of the stomach obtained 
500 cc. Withdrawal of fractions during a 
histamine test revealed no free hydrochloric 
acid in a period of 90 minutes. 

Exploratory laparotomy was carried out on 
the 12th day in the hospital. When the peri- 
toneal cavity was opened, a small amount of 
free fluid was encountered. Inspection of the 
first and second portions of the duodenum 
and of the adjacent pylorus revealed much 
edematous swelling and inflammatory re- 
action. A longitudinal incision through the 
pyloric ring and the first portion of the duo- 
denum showed a friable, easily bleeding, 
edematous duodenal wall. A specimen was 
removed from this area. The incision was 
closed in the long axis of the duodenum, 
then posterior gastroenterostomy was carried 
out. The gastric wall in the region of the 
stoma was considerably thickened. 

Careful study of fixed and stained sections 
of tissue from the duodenal wall (Fig. 7) 
revealed ulceration down to the submucosa 
and in some areas down to the muscularis. 
The bases of these ulcers were covered by 4 
fibrinopurulent exudate. Throughout the ad- 
jacent duodenal wall there were increased 
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numbers of lymphocytes, plasma cells and 
eosinophilic leukocytes. The submucosa in 


particular was markedly thickened by massive 


infiltration of these cells and numerous fibro- 
blasts. The nerve plexuses of Auerbach and 
Meissner appeared to be hypertrophied. There 
were also numerous but scattered groups of 
epithelioid cells usually surrounded by a 
zone of lymphocytes. Giant cells of Langhans’ 
type were encountered occasionally. Careful 
study of numerous sections stained for acid- 
fast bacilli failed to reveal any tubercle bacilli. 

Postoperatively, the abdominal symptoms 
temporarily disappeared, but the exhaustion 
persisted. Concentrated liver extract was 
given intramuscularly and a low fat diet was 
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were interpreted as jejunitis and a change 
in the motility of the small bowel similar to 
that seen in the so-called deficiency states 
was noted (Fig. 2b). Roentgenologic exami- 
nation of the large intestine failed to reveal 
abnormality in the colon and terminal ileum. 
At dismissal in December, 1944, 2% months . 
following admission, he was advised to follow 
a high carbohydrate, high protein, low fat 
but high calorie dietary program, supple- 
mented with intramuscular injections of liver 
extract and oral administration of vitamin 
concentrates. His weight at dismissal was 111 
Ibs. 

The patient next was seen in June, 1945. 
He had gained 23 Ibs., but continued to be 
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Fic. 7.—(Case 5). been from duodenum showing granulomatous inflammation, tuber- 


cles and giant cells (hematoxylin and eosin, x 140). 


employed because of the macrocytosis and 
the demonstration that 58% of the 

weight of a 24 hour collection of feces was 
fat. The concentration of serum protein was 
49 gm. per 100 cc. with an albumin-globulin 
tatio of roughly 1:1. The concentrations of 
serum calcium and phosphorus were 8.0 and 
29 mg. per 100 cc., respectively. A tuber- 
culin test, with purified protein derivative 
1.00002 mg. gave negative results. Roentgen- 
dlogic examination of the stomach and small 
intestine revealed gastric dilatation (Fig. 8a). 
The constricting lesion of the Ist and 2nd 
portions of the duodenum appeared less 
marked in degree than it did preoperatively. 
Changes in the relief pattern of the mucous 
membrane at the gastrojejunal anastomosis 


bothered with upper abdominal fullness, 
pressure, belching and occasional nausea. 
The diarrhea had not recurred. The blood 
pressure was 96 systolic and 64 diastolic. The 
only significant findings were a moderate de- 
gree of generalized abdominal distention and 
tympany. The value for hemoglobin was 13.3 
gm. per 100 cc., the erythrocyte count was 
4,260,000 and the leukocyte count was 9,700. 
The sedimentation rate was 10 mm. in 1 hour 
(Westergren method). Roentgenographic 
examination of the thorax revealed minimal 
fibrosis in the left pulmonary apex, identical 
to that seen at his earlier examination. Roent- 
genologic examination of the upper part of 
the gastrointestinal tract revealed that the 
pylorus and the Ist and 2nd portions of the 
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duodenum were deformed as they were at 
the time of the original examination (Fig. 
8b). The stoma of the gastro-enteric anasto- 
mosis was small, there was evidence of or- 
ganic contraction of the jejunum at the 
anastomotic level, and transit of the contrast 
_ fluid was delayed. Roentgenologic examina- 
tion of the colon and terminal ileum revealed 
no evidence of abnormality. The concentra- 
tion of serum protein was 6.6 gm. per 100 cc. 
with an albumin-globulin ratio of 1.7:1. The 
patient was dismissed with instructions to 
continue use of the previously outlined pro- 


gram of therapy. 


COMFORT, WEBER, BAGGENSTOSS, KIELY: 


He was seen again in October, 1945, at 
which time he had gained a further 31 Ibs,, 
weighing 165 lbs. His complaints were essen- 
tially unchanged, though mild for the most 
part. He had had an occasional episode of 
diarrhea in the preceding 4 months. Physical 
findings, laboratory data and roentgenologic 
examinations of the gastrointestinal tract 
(Fig. 8c) were essentially as they were at 
the preceding visit. Tuberculin test again 
gave negative results with the first strength 
purified protein derivative, but there was a 
faintly positive skin test when the second 


Fic. 8.—(Case 5). The duodenum in: a, September, 1944, b, June, 1945, c, October, 1945, d, 
June, 1946, showing the persistence of the deformity in the first and second portions. The 
arrows pointing to the gastrojejunal anastomosis indicate the site of the short constricting 
deformity of the jejunum in that region; this was considered to be evidence of ulcerative 
jejunitis; this deformity also persisted almost unchanged from September, 1944 to June, 1946. 
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strength purified protein derivative, 0.005 mg. 
was given intracutaneously. 

On re-examination in May, 1946, the pa- 
tient’s condition was unchanged. Essentially 
identical roentgenologic deformities in the 
duodenum and in the jejunum at the anasto- 
motic level to those previously described were 
observed (Fig. 8d). 

A letter in March, 1947, revealed no par- 
ticular change in his reported state of health. 
There had been an occasional episode of 
diarrhea but no change in weight. 


Comment. These 5 cases of inflam- 
matory disease of the stomach, duo- 
denum and jejunum have much in 
common clinically, roentgenologically 
and pathologically. Clinically, 4 fea- 
tures are outstanding: 1, continuous 
and intermittent upper abdominal dis- 
tress intensified by the ingestion of 
food, loss of weight and strength, 
nausea and occasional vomiting oc- 
curred in several cases. 2, diarrhea, 
steatorrheal and episodic in type, oc- 
curred in Cases 2 to 5, inclusive. The 
diarrhea was not always associated 
with pain. 3, gastric retention, denoted 
by a succussion splash and by morning 
aspiration in the fasting state of larger 
than normal amounts of gastric con- 
tents, occurred in Cases 2 to 5, inclu- 
sive. 4, evidence of deficient absorption 
also was observed in Cases 2 to 5, in- 
clusive. This evidence included macro- 
cytic anemia (Cases 3 and 5), hypo- 
lipemia (Case 2), hypoproteinemia 
(Cases 3 and 5), hypocalcemia (Case 5), 
hypoprothrombinemia (Case 3), and a 
flat curve on glucose tolerance test 
(Case 3). Clinically, the association of 
diarrhea with symptoms of upper 
gastrointestinal obstruction and with 
evidences of deficient absorption sug- 
gested a lesion producing obstruction 
or stasis of considerable extent, suffi- 
cient to produce measurable interfer- 
ence with absorption from the small 
bowel. 

Roentgenologically, the picture was 
that of disturbed motility of one or 
more portions of the upper part of the 
gastrointestinal tract, with or without 
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persistent or transitory constriction 
and dilatation. Thus, atony and in- 
effective peristalsis were noted in 
Cases 2 and 4, slowed emptying and — 
dilatation of the stomach in Cases 2 
and 4 with retained secretion in Cases 
2 and 4. Constriction of the Ist, 2nd or 
3rd portions of the duodenum were 
found in Cases 2, 3, 4 and 5. Con- 
strictions were tubular without sharp- 
ly demarcated orad and caudad ex- 
tremities. Within the constrictions the 
relief pattern of the mucous mem- 
brane was markedly subdued or absent. 
The constrictions were persistent in 
Cases 4 and 5, inconstant in Case 3. 
In Case 1 there was roentgenologic 
evidence of change in the mucosa, and 
in Case 4 ineffective peristaltic activity 
of the duodenum. In Case 1 the 


motility of a slightly dilated jejunum 
was abnormal, and in Case 5 organic 
contraction of the jejunum at anasto- 
motic level was noted. 
Roentgenologically the inflammatory 


process involved the jeiunum in Case 
1, the duodenum in Cases 3 and 5, 
and the stomach and duodenum in 
Cases 2 and 4, but actually it was not 
or did not remain limited to these 
areas. In Case 1 an abnormal mucosal 
pattern was noted in the duodenum 
6 months after the initial examination. 

In Case 2 the surgeon noted involve- 
ment of the jejunum but not of the 
stomach and duodenum, and in Case 3 
of the jejunum as well as the duo- 
denum. In Case 5, at a late date, there 
was roentgenologic evidence of in- 
volvement of the jejunum as well as 
of the duodenum (the surgeon had 
noted involvement of the stomach as 
well as the duodenum but not of the 
jejunum in this. case) and in Case 4, 
necropsy 3 years after the roentgen- 
ologist and surgeon had found involve- 
ment of only the stomach and duo- 
denum, disclosed widespread involve- 
ment not only of the stomach and 
duodenum but also of the entire small 
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bowel, mesenteric nodes and_peri- 
adrenal tissues. In Cases 2, 4 and 5 the 
inflammatory process appears to have 
ultimately involved areas of the small 
bowel commonly involved in regional 
enteritis. 

Gastroscopy was carried out only in 
Case 2. Gastroscopy revealed diffuse 
superficial gastritis with multiple areas 
of superficial ulceration. 

Surgical exploration in each case 
disclosed an inflammatory process, in- 
volving the upper part of the gastro- 
intestinal tract and varying in extent 
and severity. The findings are similar. 
In Case 1, the walls of the proximal 8 
to 10 feet of the jejunum were thick- 
ened and edematous; the lumen of the 
involved jejunum was enlarged 3 to 4 
times normal size, the mesentery of the 
small bowel was edematous; free fluid 
was present in the abdominal cavity. 
In Case 5 the gastric walls were thick- 
ened, the pylorus and the walls of the 
lst and 2nd portions of the duodenum 
were inflamed and edematous; free 
fluid was noted in the abdominal cav- 
ity. The constriction of the lst and 2nd 
portions of the duodenum, noted 
at roentgenologic examination, con- 
formed to the area of edematous 
thickening of the duodenum. In Case 2, 
large inflamed omental nodes were 
found, and on opening the jejunum its 
mucosa was noted to be granular and 
edematous but the roentgenologic 
findings of dilatation of the stomach, 
duodenum and jejunum and of con- 
striction at the duodenojejunal junction 
was not confirmed. In Case 4 the 
pylorus, the walls of the stomach and 
of the first part of the duodenum were 
thickened and edematous; a second 
area 2 to 3 cm. distal to the papilla 
of Vater was noted; the mesenteric 
nodes were large; the jejunum and 
ileum appeared normal. 

In Case 3 the duodenum and upper 
part of the jejunum were the seat of 
a mild, diffuse inflammation. Mesen- 
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teric nodes were enlarged; the incon- 
sistent constriction of the 3rd_ portion 
of the duodenum, noted by the roent- 
genologist, was not found. The ter- 
minal ileum was normal. At operation, 
then, the inflammatory process in- 
volved the stomach in Cases 4 and 5, 
the duodenum in Cases 3, 4 and 5, 
the jejunum in Cases 1, 2 and 38, the 
mesentery in Case 1 and the mesen- 
teric or omental nodes in Cases 2, 
3 and 4. 

Histologic study of material from 
the wall of the pylorus and duodenum 
in Case 5, from the wall of the jejunum 
in Case 2 and from the wall of the 
stomach in Case 4, together with a 
mesenteric node in Case 5 disclosed 
an inflammatory process. Further study 
of the material removed in Case 5 and 
study of the material removed at 
necropsy in Case 4 disclosed that the 
inflammatory process was of the 
nonspecific granulomatous type seen 
in regional enteritis. 

The tubercles in particular were 
identical with those described and 
regarded as pathognomonic of regional 
enteritis by Hadfield.® The inability to 
find bacilli of tuberculosis in these 
lesions lends further support for the 
diagnosis of regional enteritis. It is of 
interest to note in this connection, 
although unrecognized clinically, that 
segmental ulcerative jejunitis and ter- 
minal ileitis were found at necropsy 
in Case 4. In this case also we ap- 
parently have the first reported patho- 
logically verified instance of a 
granulomatous inflammatory process 
in the stomach identical with that 
observed in regional enteritis. The 
ulceration, the granulomatous type of 
inflammation, the inflammation and 
obstruction of the lymph vessels, were 
like those observed in the terminal 
ileum in the same case. Cases 4 and 
5 likewise substantiate Hadfield’s con- 
tention that in histopathologic appear: 
ance the lesions more closely resemble 
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Boeck’s sarcoidosis than tuberculous 
mtection. As he pointed out, there 1s 
the same tendency to spontaneous ret- 
rogression and inconsp,cuous healing, 
and in neither disease has a specihc 
infectious agent been isolated. Case 
4, furthermore, gives some support to 
Hadfield’s contention that if cases of 
regional enteritis are followed for a 
sufficiently long period, evidence of 
generalization, as in Boeck’s sarcoido- 
sis, will be found. In Case 4, generali- 
zation had occurred to the mesenteric 
and periaortic lymph nodes, to the 
periadrenal connective tissue and pos- 
sibly also to the liver. In the latter 
organ the granulomatous foci did not 
have the typical appearance of those 
in the intestinal tract or lymph nodes, 
but this may have been due to the fact 
that the lesions were in an earlier 
stage of development. The pathologic 
findings in cases of regional ileitis do 
not always resemble those of sarcoido- 
sis. Thus Watson, Rigler, Wangen- 
steen and McCartney’ in studying 
pathologic material in 23 cases of 
regional ileitis found that in only 2 
cases was the pathologic process typi- 
cal of sarcoidosis. Dockerty> has 
estimated that 25% of the specimens 
removed at operation for regional 
enteritis reveal the histologic appear- 
ance of sarcoidosis. 

Recognition that nonspecific granu- 
lomatous inflammation characteristic 
of regional enteritis involves the 
stomach invites careful re-examination 
of the pathogenic nature of ulcerative 
gastritis, benign linitis plastica and 
tuberculosis of the stomach in certain 
cases. 

Failure to recognize clinically Cases 
' 2 to 5 inclusive as examples of regional 
enteritis is not unexpected because, as 
has been noted, a region of the gastro- 
intestinal tract not commonly known to 
be affected by the disease was in- 
volved. However, in each case the 
disease involved, at the time of the 
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initial examination or subsequently, 
areas of the gastrointestinal tract com- 
monly involved in regional enteritis. 
In Cases 4 and 5 the pathologic pro- 
cess eventually was identitied as 
regional ileitis. Similarity of the clini- 
cal, roentgenographic and surgical 
findings in Cases 1, 2, 3, 4 and 5 justi- 
fies the assumption that the pathologic 
processes in all these cases are similar 
and like that of regional enteritis. 

In our experience, nonspecific gran- 
ulomatous gastroenteritis in which the 
process is limited clinically to the 
upper part of the gastrointestinal tract 
must be distinguished from idiopathic 
steatorrhea, as. it must be when the 
jejunum and ileum are involved. The 
diagnosis of idiopathic steatorrhea is 
suggested to the clinician by the com- 
bination of steatorrheal diarrhea with 
one or more of the several evidences 
of a deficiency of absorption in these 
cases. However, the recurrent attacks 
of abdominal! pain with evidences of 
stasis or obstruction of the upper part 
of the intestine, as well as roentgeno- 
logic evidence of motor dysfunction, 
gastric retention, localized areas of 
persistent dilatation and constriction 
served to differentiate the condition 
from idiopathic steatorrhea. These | 
cases serve to emphasize the necessity 
of complete gastrointestinal roentgeno- 
logic study in all cases of steatorrhea 
with multiple deficiencies to avoid con- 
fusion between idiopathic steatorrhea 
and nonspecific granulomatous gastro- 
enteritis. 

Differentiation of nonspecific gran- 
ulomatous inflammation of the upper 
part of the gastrointestinal tract from 
duodenal ulcer, or from neoplasm of 
the duodenum should present no diffi- 
culty. Neoplasms of the duodenum pro- 
duce obstruction but in our experience 
not the diarrhea, the deficiency state. 
or the roentgenologic evidence of 
dysfunction. 

Summary and Conclusions. The non- 
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specific granulomatous inflammation of 
tne intestinal tract commonly desig- 
nated as regional enteritis may involve 
the stomach and duodenum as well 
as the jejunum and ileum, and more 
appropriately, may be designated as 
nonspecific granulomatous gastroenter- 
itis. The stomach and duodenum may 
be involved when the small bowel is 
the major seat of involvement or may 
be more markedly involved than the 
small bowel. 

In the cases of nonspecific granulo- 
matous gastroenteritis studied thus 
far, in which the clinical and roentgen- 
ographic involvement apparently is 
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limited to the stomach and duodenum 
or duodenum, the process has _pro- 
voked recurring episodes of upper 
abdominal pain and diarrhea with 
clinical and laboratory evidences of 
stasis or obstruction, and of disturb- 
ance of intestinal absorption, steator- 
rhea, macrocytic anemia, hypolipemia, 
hypoprothrombinemia, hypocalcemia 
and flattening of the glucose tolerance 
curve. Roentgenologically, the findings 
of impaired motility with transitory or 
especially permanent constriction serve 
to distinguish this condition from 
idiopathic steatorrhea. 
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MENINGITIS DUE TO PSEUDOMONAS AERUGINOSA 
TREATED WITH POLYMYXIN B 


By E. R. Hayes, M.D. 
AND 


ExLiarp Yow, M.D.* 
MINNEAPOLIS, MINNESOTA 


(From the Department of Internal Medicine, University of Minnesota Hospital) 


INFECTIONS due to Pseudomonas 
aeruginosa (Bacillus pyocyaneus) re- 
main an important therapeutic prob- 
lem, since available chemotherapeutic 
agents are frequently ineffective. This 
problem is particularly important in 
infections of the meninges because of 
the high mortality rate in untreated 
cases. In a review of the reported 
cases of Pseudomonas meningitis up to 
1947, Stanley’? found 41 cases of pri- 
mary infection of the meninges and 
29 cases in which the meningitis was 
secondary to a focus elsewhere. Of 
the cases of primary meningitis, 32 
were due directly to the performance 
of a lumbar puncture, either for 
diagnostic purposes or for the injec- 
tion of solutions into the subarachnoid 
space. Treatment in these cases con- 
sisted of repeated spinal drainage and 
sulfonamide administration. The mor- 
tality rate in the cases of primary in- 
fection was 55%, and 86% of those pa- 
tients in which the infection resulted 
from Pseudomonas bacteremia died. 

In a review of the first 3000 cases 
treated with streptomycin, the Com- 
mittee on Chemotherapy of the Na- 
tional Research Council® reported 11 
cases of meningitis due to Pseudomonas 
aeruginosa. In 7 of these cases the in- 
fection was definitely related to lumbar 
puncture. Two of the patients were 
being given penicillin intrathecally; in 
4 instances meningitis followed a 


* Now at Baylor University College of Medicine, Houston, Texas. 


lumbar puncture done for diagnostic 
purposes, and in 1 case lumbar punc- 
ture was performed for the adminis- 
tration of spinal anesthesia. The infec- 
tion in 2 of these patients was from 
erosion of a cervical meningocele and 
an open spina bifida. In the 2 remain- 
ing patients the meningitis was sec- 
ondary to a Pseudomonas bacteremia. 

All 11 patients, except 1, had re- 
ceived sulfonamide therapy without 
definite beneficial effect. Streptomycin 
was given intramuscularly, and in all 
but 1 case, intrathecally. The mortality 
rate in this group of patients was 36%. 

No cases of Pseudomonas meningitis 
treated with aureomycin or chloro- 
mycetin have been reported. Urinary 
infections due to Pseudomonas aerug- 
inosa have been treated with these 
antibiotic agents, but the results of 
therapy have generally been unfavor- 
able’®. 

A recently isolated polypeptide anti- 
biotic, polymyxin, has been found 
to be active exclusively against gram 
negative bacteria. It is composed of 
5 fractions (A, B, C, D, and E), 
all having very similar chemical 
and biological properties*. Polymyxin 
A was originally isolated from Bacillus 
aerosporus by Ainsworth, Brown, and 
Brownlee! and was called aerosporin. 
Polymyxin D was described by 
Benedict and Langlykke*, and by 
Stansly, Shepherd, and White. It 
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was isolated from Bacillus polymyxa. 
As a result of studies designed to purify 
further these antibiotics and to de- 
crease their toxicity, the other frac- 
tions were isolated, differing from each 
other in amino acid content*. 
Experimental studies by Bliss, 
Chandler, and Schoenbach*? revealed 
that polymyxin is a bactericidal drug 
active against Aerobacter aerogenes, E. 
coli, Sal. typhosa, K. pneumoniae, H. 
influenzae, and Pseudomonas aerug- 
inosa, but not against Proteus vulgaris. 
Clinical studies with polymyxin have 
been reported by Schoenbach, Bryer, 
and Long*. Twenty-two patients were 
treated: 5 with pertussis, 4 with 
brucellosis, 4 with typhoid fever, 1 
with peritonitis, 3 with infections due 
to Pseudomonas aeruginosa, 3 with 
infections due to Aerobacter aerogenes, 
and 2 with infections due to K. pneu- 
moniae. Results were described as 
excellent in those infections due to 
Pseudomonas aeruginosa, good in the 
others except for the patients with 
typhoid fever, in which cases the re- 
sults were variable. Pulaski, Baker, 
Rosenberg, and Connell’ reported the 
use of polymyxin B and E in 20 pa- 
tients with urinary infections and in 
several patients with granulating 
wounds infected with Pseudomonas 
aeruginosa. The results in these pa- 
tients were very good. 

The results of these experimental 
and clinical studies prompted the trial 
of: polymyxin in a case of chronic 
meningitis due to Pseudomonas aerug- 
inosa failing to respond to sulfona- 
mides, penicillin, streptomycin and 
aureomvcin. The treatment was suc- 
cessful.* The patient was desperately 
ill and the course of her disease was 
unaffected by sulfonamide and _anti- 
biotic therapy, until polymyxin was 
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administered. Following therapy, she 
has remained well for 7 months. 


Case Report. M. H., a 17 year old white 
girl, was admitted to the University Hospital 
on February 3, 1949, and discharged on June 
28, 1949 (See Fig. 1). 

Recent Illness. During the fall of 1948 she 
had had $3 or 4 attacks of abdominal pain, 
sharp in character and generalized over the 
abdomen. These attacks seemed to come on 
in the evening, to last for several hours, and 
would usually be relieved by vomiting. The 
last attack was in November, 1948. During 
this attack, she was hospitalized for a short 
period of observation and it was concluded 
that she had acute appendicitis; consequently, 
an interval appendectomy was performed on 
December 17, 1948, using spinal anesthesia. 
The postoperative course was uneventful until 
3 days following the operation, when she 
developed a severe generalized pounding 
headache and a fever of about 99.5°F. The 
headache lasted 2 to 3 hours. She had no 
recurrence of headache, but continued to 
have low-grade fever for the next 4 days, 
She was discharged from the hospital on 
December 24 with a low-grade fever. She had 
no particular complaints immediately fol- 
lowing discharge, but on the 5th day after 
release her temperature rose to 102°F. and she 
developed backache, headache, and _ pain 
between the shoulders. She was readmitted to 
the hospital at this time and a spinal tap was 
done, which revealed “a few cells,” but no 
organisms were identified; no culture was 
taken. Following the spinal puncture, she 
was placed upon penicillin, streptomycin, 
sulfadiazine, and aureomycin. Six intrathecal 
injections of penicillin were given at this time; 
however, she continued to have fever up to 
103° every night. She remained in the hosp- 
ital until January 29, at which time the symp- 
toms had cleared, but some fever persisted. 
On January 31, she again developed severe 
headache, backache, and pain in both shoul- 
ders. Shortly thereafter, she vomited and the 
symptoms were relieved; however, she con- 
tinued to be febrile. 

The past history was not remarkable, and 
her general health had been good prior to her 
present illness. 

Physical examination, at the time of admis- 
sion to the hospital, revealed a well devel- 
oped, well nourished white girl who did not 
appear acutely or chronically ill. Her tempet- 
ature was 99.8, her pulse 108, respiration 20, 


*The polymyxin B used was kindly supplied by Dr. Emanuel B. Schoenbach, of the Depart- 
ment of Preventive Medicine, Johns Hopkins University School of Medicine and was manu- 
factured by Burroughs Wellcome & Co., New York, N. Y. 
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and blood pressure 120/75. She was found 
to have a very slight limitation of anterior 
flexion of the Bs and absent abdominal 
reflexes. Otherwise the physical examination 
was entirely within normal limits. 

Laboratory examinations, on admission, 
were as follows: The urine had a specific 
gravity of 1.020 and was acid in reaction. 
The sediment contained only occasional 
sulphadiazine crystals. The hemoglobin was 
12.7 gm. The leukocyte count was 12,600 
‘ (69% neutrophils, 22% lymphocytes, 5% mono- 
cytes, and 4% eosinophils). The erythrocyte 
sedimentation velocity was 33 mm. (Wester- 
gren). Repeated cultures of blood remained 
sterile. Urine cultures, on 2 occasions, 
revealed E. coli and non-hemolytic strepto- 
cocci. Agglutination tests for S. typhosus 
were reported atypically positive in a dilution 
of 1:80; for brucella, atypically positive 1:40; 
and for paratyphoid organisms, atypically pos- 
itive 1:80. A Mantoux test in a dilution of 
1:1000 was negative. 

The night following admission to the 
hospital, the patient’s temperature rose to 


635 


102°. She was afebrile for the next 2 days. 
Then on the 4th hospital day, February 6, 
she had a chill and a rise in temperature to 
103.6°. On February 7, there was a question- 
able increase in rigidity of the neck with a 
positive Kernig’s sign. She continued to have 
daily fever. On February 8, neurological 
examination was essentially normal, except for 
a suggestive inequality of the knee jerks and 
adductor reflexes. 

On Febru 10, the patient was noted 
to have a slight blurring of the right optic 
disk margin and a lumbar puncture was done. 
This was 26 days following the last spinal 
puncture. The fluid was under a pressure of 
25 mm. of mercury. There were 760 white 
cells per cmm. (47% neutrophils). Following 
this lumbar puncture, the patient was given 
penicillin, 100,000 units intramuscularly 
every 3 hours and 500,000 units intravenously 
every 12 hours. During the next 2 days there 
was a rapid progression of abnormal neuro- 
logical findings. The patient developed a 2 
diopter choke on the right side with a % to 
1 diopter on the left. The ankle jerk became 
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( Feb. 3,1949 ~ June 28, 1949) 


Fic. 1.—Clinical Course in a case of meningitis due to Pseudomonas aeruginosa. 
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exaggerated on the right and the knee jerk 
exaggerated on the left. The toe signs were 
questionably positive on the left. On February 
14, the choked disk was receding and the 
patient was complaining less of headache, 
although she had definitely positive toe signs 
on the left side. 

In spite of this apparent clinical improve- 
ment, the patient continued a febrile course 
with occasional chills. On February 15, aureo- 
mycin was administered in doses of 200 mg. 
intramuscularly 4 times daily. This was con- 
tinued until February 17, at which time she 
was able to retain the aureomycin by mouth, 
and she received 250 mg. every 4 hours. Dur- 
ing this period, sulfadiazine and penicillin 
were being administered. Dihydrostrepto- 
mycin, 0.5 gm. every 8 hours, was started 
on March 3. Intrathecal dihydrostreptomycin, 
in 50 mg. doses, was started March 17 and 
was given daily through March 23, at which 
time the dose was increased to 100 mg. daily 
until April 3. Penicillin had been discontinued 
on March 9, 1949. 

Pseudomonas aeruginosa was repeatedly 
cultured from the cerebrospinal fluid. One of 
the cultures was tested for sensitivity to var- 
ious antibiotics. The results were as follows: 
there was beginning inhibition with 25 ugm. 
of dihydrostreptomycin per ml. and com- 
plete inhibition at 100 yugm. per ml. With 
aureomycin, there was beginning inhibition at 
12.5 uwgm. per ml. and complete inhibition 
at 25 uwgm. per ml. There was no inhibition 
with 10,000 units of penicillin per ml. Over 
a period of 2 weeks of therapy, there was no 
appreciable change in the sensitivity of the 
organism to these various antibiotic agents. 
The organism was found to be extremely 
sensitive to polymyxin B. On April 15, 1949, 
polymyxin was started, 80 mg. intramuscul- 
arly every 6 hours and 2 mg. intrathecally 
every 12 hours. On April 16, the intra- 
muscular dose was reduced to 40 mg. every 
4 hours. This was continued until April 25, 
1949, with a total intramuscular dose of 2.2 
gm. The cerebrospinal fluid became sterile 
on the day following institution of the poly- 
myxin therapy. 

On May 2, 1949, Pseudomonas aeruginosa 
was again cultured from the spinal fluid. The 
patient began to exhibit fever again at about 
this time and therapy with polymyxin was 
again started on May 13, 1949. The drug 
was given in a dose of 40 mg. intramuscularly 
every 4 hours, with 2 mg. intrathecally twice 
a day. This was discontinued on May 17, after 
a total intramuscular dose of 1.12 gm. and 
an intrathecal dose of 28 mg. 

On May 28, Pseudomonas aeruginosa was 
cultured in liquid media only from the spina] 
fluid. Another culture on May 31 remained 


TO PSEUDOMONAS AERUGINOSA 


sterile. The patient continued to have eleva- 
tion of temperature to 101°. A 3rd course 
of polymyxin was started on June 6, 1949, the 
patient receiving 40 mg. intramuscularly 
every 6 hours. She received 2 mg. intrathec- 
ally daily starting on June 6 an a 
through June 10, at which time intratheca 
treatment was discontinued because of evi- 
dences of central nervous system irritation, 
with pains down the leg and in the back. 
Intramuscular administration was continued 
until June 22, the patient receiving a total of 
2.64 gm. intramuscularly and 10 mg. intra- 
thecally. 

The use of polymyxin had been attended b 
considerable nausea and vomiting through all 
of its use, necessitating the administration of 
parenteral fluids. During the 3rd course of 
therapy, the patient developed generalized 
pruritus, for which pyribenzamine in 50 mg. 
doses was used. Coincident with the use of 
this medication, the pruritus stopped; there- 
after the drug was administered before injec- 
tion of polymyxin. On June 14, just after 
pyribenzamine was started, the patient had 
remission of the nausea and vomiting, so that 
she began to take nourishment by mouth. 

eoMieeiiell fluid, obtained by lumbar tap 
on June 23, contained 12 leukocytes (1 a 
neutrophil and 11 mononuclears). This fluid 
was sterile on culture. Another specimen of 
fluid obtained on June 27 had 11 cells per 
c.mm., 4 of which were neutrophils. The pro- 
tein content was 81 mg. per 100 cc. Cultures 
remained sterile. In the interval from June 13, 
the patient had eaten well and had gained 
from 103 pounds to 108% pounds. She had 
been afebrile since June 10. At this point she 
was discharged from the hospital and 
remained under observation in the city. 

She was seen on July 13, 1949, 7 months 
after onset, at which time she weighed 118 
pounds. There had been no elevation in 
temperature since the time of her discharge 
from the hospital. She complained of some 
tinnitus and very mild hearing loss, which 
an audiogram showed to be of the nerve 
type. There were no other neurological abnor- 
malities at that time. 

The patient was again seen in October, 
1949, at which time there had been no 
change in the audiogram. She had no com- 
plaints other than the hearing loss. By Jan- 
uary, 1950, she had regained her original 
weight and felt well in all respects; even 
feeling that there had been some improve- 
ment in hearing. 


Discussion. Several features of this 
case seem worthy of comment. Schoen- 
bach, Bryer, and Long® noted that the 
most frequent complication encount- 
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ered in the use of polymyxin was renal 
toxicity. This patient developed 
albuminuria during the time she re- 
ceived polymyxin. Pulaski et al.’ noted 
no toxicity following oral or topical 
application of the drug, but did note 
neurological disturbances . such as 
paresthesias, hypesthesias, and mild 
dizziness, almost uniformly after the 
intramuscular administration of poly- 
myxin. Our patient likewise developed 
these symptoms. Schoenbach, Bryer, 
and Long* noted nausea and vomiting 
in 4 of their patients. This symptom 
was prominent in our patient, but dis- 
appeared coincident with the admin- 
istration of pyribenzamine. It would 
appear that this type of drug should 
be tried in further cases demonstrat- 
ing toxicity to polymyxin. 

The hearing loss is of interest. It 
was first noted 5 weeks after the last 
use of dihydrostreptomycin and_be- 
tween the 2nd and 3rd courses of 
polymyxin. The symptoms were not 
aggravated by the subsequent course 
of polymyxin and have remained sta- 
tionary for 9 months since that time. 
One could raise the guestion as to 
whether the 8th nerve damage was a 
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delayed effect of dihydrostreptomycin 
which involved the cochlear division 
of the nerve. However, in view of 
the nature of the illness which might 
have produced this sort of nerve dam- 
age, it would seem wise only to raise 
the question for future observation in 
patients treated with dihydrostrepto- 
mycin. 

The incidence of meningitis due to 
a Pseudomonas aeruginosa infection is 
not common, but may occur secondary 
to spinal puncture or spinal anesthetic. 
The mortality rate is high in untreated 
cases, and the use of a drug known 
to be toxic seems justified until such 
time as a less toxic effective drug is 
available. 


Conclusions. Evidence available at 
the present time indicates that polv- 
myxin is superior to any other avail- 
able drug in the treatment of infec- 
tions due to Pseudomonas aeruginosa. 
Because of the toxicity of polymyxin, 
however, sulfadiazine and dihydro- 
streptomycin should first be admin-. 
istered simultaneously in adequate 
doses, and polymyxin given if these 
fail to control the infection. 
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DEMONSTRATION Of the presence of 
specific microorganisms consistently 
occurring in tumor cells was first re- 
ported by Wuerthele-Caspé in 1947. 
These organisms exhibited cultural and 
morphologic features suggesting their 
possible relationship to the mycobac- 
teria. A symposium reviewing these 
findings in some detail was published 
in 1948°. Prior to the observation and 
isolation of these acid-fast organisms 
from neoplastic tissues of animals and 
from man, the presence of similar 
microorganisms in generalized  sys- 
temic sclerosis (scleroderma), a pro- 
liferative collagen disease, had been 
observed and reported’. Following 
these initial observations, further iso- 
lations were made from both blood 
and tissues of other sclerodermal and 
cancerous patients. The nature and 
pathogenicity of these organisms were 
reported in a preliminary study’. The 
widespread occurrence of these micro- 
organisms in several types of prolifera- 


tive diseases, and their successful cul- 
ture outside the body in artificial 
media, emphasized the importance of 
a more detailed study of their char- 
acteristics. The present paper is an 
extension and continuation of the pre- 
vious work. 

SCLERODERMA STRAIN. The original 
cultures isolated on Petragnani and 
Lowenstein egg media from blood and 
lesions of patients with scleroderma 
revealed acid-fast granules of various 
sizes as well as rod-like forms. Elec- 
tron-microscope studies suggest that 
the latter may be linear aggregates of 
the granular forms. Subcultures of the 
scleroderma organism taken from the 
original egg medium grew poorly on 
Sabouraud’s agar. These organisms 
subsequently were isolated more satis- 
factorily in an_ especially devised 
liquid medium. These scleroderma 
strains have produced a consistent type 
of lesion when inoculated into white 
mice.+ 


* Aided by grants from the American Cancer Society, the Damon Runyon Fund, and the 
Abbott Laboratories of Chicago, Ill. Acknowledgement is made also for the support received 


from the Presbyterian Hospital, Newark, N. T. 


+ A report dealing more fully with the cultural properties and pathogenicity of the sclero- 
derma organism as well as Alexander-Jackson’s liquid medium will be presented at a later 


date. 
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HumMAN MALIGNANT STRAIN. Em- 
ploying the technique developed in 
the scleroderma study by Alexander- 
Jackson and Wuerthele-Caspé”, the 
latter isolated similar microorganisms 
from the blood of 18 cancer patients, 7 
of whom had Hodgkin’s disease, by 
inoculating their blood into chick em- 
bryos. Since the chicken has many 
similar appearing organisms occurring 
spontaneously, direct isolations were 
subsequently made on solid egg media. 
Unfortunately growth on this artificial 
medium proved to be feeble and 
scanty. It was not until Dubos’, Alex- 
ander-Jackson’s, and brain-heart infu- 
sion liquid media were used that the 
organisms could be isolated from 
human pathologic blood and tissues, 
and that sufficient growth could be 
obtained for cultural and pathogenicity 
studies. To date, no growth has been 
obtained from a similar control series 
of 17 normal individuals. 

SPONTANEOUS ANIMAL TUMOR 
Strarns. Concomitant with the study 
of isolates obtained from human can- 
cer, isolations were also made repeat- 
edlv from Rous chicken sarcoma and 
Sarcoma 180 of the mouse. These cul- 
tures likewise reveal a_ consistent 
morphology similar to that of the mi- 
croorganisms found in tissues from 
cases of human cancer. Although all 
of these organisms were morphologi- 
cally similar, yet certain differences, 
such as rate of growth and size of 
granules, were found that may aid in 
their differentiation from one another. 
The Rous chicken sarcoma cultures 
were obtained on many media, either 
from the blood of chickens inoculated 
with tumor tissue or from the tumor 
directly. The Rous cultures grew on 
egg media, blood agar, Dubos’ medi- 
um, Petroffs medium and other en- 
tiched agars. The growth appeared in 
from 3 to 7 days. Morphologically 
similar organisms isolated from mouse 
sarcoma 180 were grown in Dubos’ 


and Alexander-Jackson’s liquid media. 
The granules are characteristically 
smaller, but otherwise present the 
same general features as those derived 
from other groups. More recently, suc- 
cessful isolation of another similar 
strain of these organisms from a pri- 
mary lung cancer in a mouse has been 
accomplished. 

MorPHOLOGIC AND CULTURAL CHAR- 
acteristics. It has been difficult to 
classify these organisms on the basis 
of the usual criteria, that is, morpho- 
logic, staining, cultural, and physiologic 
characteristics. This difficulty is due in 
large measure to the extremely slow 
rate and sparsity of growth obtained 
in the best of culture media. When 
observed in tissues the organisms are 
present in both acid-fast and non-acid- 
fast forms as granules, short rods, and 
globoid bodies. In culture media mi- 
nute acid-fast granules predominate in 
young cultures. As the culture ages, 
these granules increase in size until 
they become as large as staphvlococci, 
or even larger, some apnarently devel- 
oping into small acid-fast rod-like 
forms. Subsecuently, the larger gran- 
ules and rod-like forms appear to pass 
through the acid-fast state to one 
which retains the Ziehl-Neelsen fuchsin 
only when decolorized with ethyl alco- 
hol alone. Ultimately they may lose 
this acid-fast quality altogether and 
stain with ordinary dyes. Certain of 
these rod-like forms contain acid-fast 
granules while the remaining struc- 
tures fail to hold the fuchsin stain. 
This is particularly true of old cultures 
which contain many of these irreg- 
ularly staining forms. True branching 
filaments have not been observed, 
although unusual forms are often 


found in old cultures. The granules are 
gram-positive in character, while the 
matrix material described below stains 
poorly. 

The variation in size of the acid- 
fast granules from the lower limits of 
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microscope to a 


up 
in diameter has been a 
the 
it was suspected that 
ot the light 


As will be 


matte 


ot great interest. Because oft 


grad 


in 


S1Ze, 


cranules beyond the range 


might be found 


Ope 


shown, such granules are commonly 
} 

ObDservea electron MuCrOscope 
studies lo date we have filtered 10 


sarcoma of human origin, 


] 
i bla ier Carcinoma ) human mam 


mary cancers, as well as cultures 
from Rous chicken sarcoma. 1 from 
nous sarcoma ISO and 1 case of 
spontaneous breast cancer in a dog 
No difficulty was experienced in re 
overing the cultures from filtrates 
passing Chamberland L3 Seitz 
hiters 

rhes have been 
mn the egg media of Petragnani and 
f T.owenstein n Dubos’ medium 
brain heart infusion plus olycerine ind 
irlous modific itions of the latter \ 


] 
GAevised hy 


\ le xande I | kso1 


iting mycobacteria has 


civen 


somewhat better growth Even il 
blood and serum the growth is slow 
ind r heavy Because of the char 
cteristic slow growth. cultures of these 
organisms are grown in. tightly stop 


pered tubes. One of the most tvpical 
the precipi 
tate which forms in cultures in a liquid 
medium. It mass of mi- 
nute granules held together by fine fila- 
ments \s 
obvious the original 
slight disturbance 


flocculent 


crowth haracteristics is 
rest S a 


growth becomes more 
bre iks 
forming other small 

The supernatant 
Stained slides 
cultures also this 
of granules held together by 
lichtly network or 
matrix®, This 


the electron 


mass on 
growths 
remams clear. 


from show 


young 
pattern 
a staining 
apvears in 
On 
heart-brain agar slants, growth appears 
afte! 


colonies 


pattern also 


microscopic studies 
14 days as verv small discret 
In shake cultures of the 
media, thi 


same 


growth is confined to the 
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uppermost portion ot the tube, but 
SUTTACE colonies not d. Lhe 
organisms appear to be tavored by 


a siightly reduced oxygen tension. An 
increased carbon LiOXicle tension did 
not LMprove rowth i liquid shake 


Or agar slant culture 


] 
The growth characteristics of — the 
organisms isolated directly from the 


] 
blood ot advaneed cancer patients in 


Dubos 


liquid Ubumin 


ire 
most interesting. The organism ippeal 
to be Cl ib rarer d rre cul il st inds ot 
collagen like mat Pha minute id 
fast forms are present as well iggre- 
gates of larger globoid bodies in this 
matrix. These aggregates strongly re 
semble groups ol vast cells which have 
disinteg1 ited ind el thr I Tall 
ules These forms stain with toluidin 
blue is do mast cell gral ules It 
seems possible that rta ranules 
Which hav not infrequent! been 
ybserved within ised t SELCS ina 
which frequenth have heer called 
mast cell vl inules ma\ he sloboidal 
forms of a microorganism of this tvpe 


Similar forms have beer reported by 
Diller*. Cuttino ind Grigoraki The 
published vork ot Gerlach 


ms Corre spond- 


recently 


includes many illustrati 


me to our own ahs ifior 
ELECTRON \ficroscorpr STUDIES 
Miany ot the smaller Were he 


vond the range of th light mi roscope 


and were filty ible On the basis of 


S17¢ 


alone Rene ited e] tron microsconk« 
studies were made before ind itt r 
passage through mice of pure strains 


isolated from pate nts with cancer and 


scleroderma ind) from chickens in 
fected with the Rous irus. Prepara 
tions were made from both solid and 
liquid media. The preparation of speci- 


mens from the cultures ego dia 


the foll 


on 


involved procedure 


The complet removal of a single 
colony from the surface without. re- 
moving anv of the medium; 2) the 


spreading of the colony between mic- 
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slick 3) 


oscope the immediate sus- 


pension of the organisms in a few drops 
of distilled water dropped on one of 
the slides; 4) the evaporation of a small 
drop of the suspension on a mounted 
ollodion membrane. 

Ihe specimens from the cultures in 
liquid Dubos medium were prepared 
un the following manner: 1) Centri- 
fugation of approximately mil. of 
ulture for 5 minutes at 5000 rp... 1 


ismall angle centrifuge; 2 resuspend- 
ng in lL ml. of distilled water after 
pipetting olf the supernatant liquid: 


evaporation of 


a small drop on a 


DISEASES 


mounted  collodion membrane; 4) 
washing the mount after drying with 
a few drops of distilled water if exam- 
ination in electron microscope showed 
the presence of salt. 

The growths appeared to consist of 
different but intimately 


related structures. There was a matrix 


distinctly 


ot fine material small 


granules 20 my» to 70 mp in diameter 


consisting of 


connected by a mesh of very fine fibers 
approximately 1 to 2 my in diameter. 
lnterspersed in this matrix and phys- 
ically held it 


spherical and dense granules or glob- 


were more Ol less 


al 
Electron microscope photograph of culture from mouse sarcoma 180. Note globoid 
bodies embedded in matrix of small granules and connecting fibers (X 31.000). 
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ules Phe S¢ globules had widely 
varving diameters ranging trom 
to 0.2 Their distribution in the 


matrix was quite characteristic in that 
ial 


groups were rar lv seen. On the 


individ large closely 
linked 
ther 


2 to 7 


parti le S or 


hand small loose groups ot trom 


globules and “budding” forms 


particl s of diferent 


consisting of 


diameters in close association were 
very common The spacing and siz dis 


the 


ence of “budding” 


I 
tributions: of lobules the 
forms 
staining but unresolved 
the 


obse rved 


the 


light mi 


provide basis for identifying 


with the 


Organism 
with those 


lin the cultures by the electron 


croscope tissue section 


nicroscope 
| Stuclies P studic 
t 4 rat trains of thes 1 Wel 
tl 2 isolat le directl 
ncer” patients—t Ist from 
breast cancer; the 2nd from the 
tient with advanced sar ot 
t n S late R 1 ] ke 
S nd solat ht 1 ft 
the 2 mise passage of cleroderma 
vere made as a heavy susp 
ture in liquid medi Twelve 
I lated intraperitioneally with 0.2 ml 
resp tiv culture Tl) 12 cor 
| ed U2 of lin 
t to t is the infected mice becan t 
of disease. thev were sacrifice | 
wit n jual number of trol Si 
pens re made of tissu r blood and 
binoculated into another Cul 
tures were 1 tinely id vhen 0ssibl 
fro Il ani ls sacrificed or dvit spon 
tan ly However some of the infected 
Is died and were eaten by their cace 
te | ¢ the night before cultures « utd 
t | 1. A total of 138 mic: of unselected 
sO ! re used, of which 60 were controls 
Al] 60 ntrols were examined hy post mortem 


OF the 
irly cultured and sectioned 


ture infected animals 


5 were simil 


* Since the breast cancer strain was thoug] 
ultur freshly isolated cultur from the b 
the hand was also studied. Both the original 
bt ad fr the sarcoma were inoculated 
ubcutaneously. From this experiment, there \ 
breast er strain, although the more r 
pl liferative changes in the experimental nin 
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ussing the pathologic changes 


induced expermmentally in various ani- 


mals by these isms, it is well to 


Orval 


keep in mind that the prob ms posed 


by these studies bear little. if anv, rela- 
tionship to the we established species 
specificity of such tumors as Rous 
sarcoma or sarcoma ISO of the 
We tully reco ( is do all investi- 
gators in the experimental field, that 
the Rous) chick sarcoma is caused 
by a virus or filtrable agent and that 
thr tumor cannot he ti suc 
cesstully to other inimal species Sim 
Hlarlv, sarcoma ISO must trans 
planted into another mous« ind ordi- 


be induced in 


experimental 


Phe pathologic 


this paper are i 


othe I 


¢ 


changes desc rib d in 


not by 


produc ( d 


the cells of Rous sarcoma nor by the 
cells of mouse sarcoma 180, but by 
inv of the several strains of organisms 
recovered from. these and other tu 
mors, including cases of human malig 
nancy An outstanding feature of 
interest is that thes Organisms are 
apparently not species specific inas 
much is Organisms recovered from 
Rous Sarcoma Can induce essentially 
the same response in mice, rats, guinea 
pigs ind rabbits as well as in chickens 
Similarly the strain of organisms. r 
covered from Sarcoma 1S0 Ol 
for that matter from anv other neo 
plasm from which this tvpe of organ 
ism has been obtained will produce 


characteristic le when injected 


Ons 
experimentall\ into anv of the com 


mon laboratory animals 


The 


described in general 


PATHOLOGIC CHANGES lesions 


(Fig. 
aS udo Casecous 


tributed but 


may be 


rather widely dis 


tending to occur prin 


it to be attenuated after 18 months of artificial 
lood of a voung bov wit] Ivanced rcoma ot 
breast isolate as well the yn I recenth 

into guinea pigs, bot ntraperitoneally and 
vas little evidence of attenuation of the original 
cently isolated — tissue produced more marked 
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cipally in the liver, kidneys, and lungs, 
though at times involvement ot the 

| heart, spleen adrenal, stomach, and 
lymph nodes have been noted. In at 

least instance rather dithuse infiltra- 

tion of the omental fat was observed. 

It is pe rhaps of significance to note 

that with each successive animal trans 

plant the time factor in the develop- 


ment of these lesions tends to be re- 


duced until, in the 3rd or 4th animal 
passage it becomes a matter of 10 
lavs to 2 weeks rather than weeks or 
nonths. It is also interesting to note 
that litter mice from infected mothers 
frequently show identically appearing 


UTOSS le SLOUS which as a rule develop 


diameter. The majority of these lesions 
are discrete, but in some instances, 
particulariy im the liver, a number ot 
these small foci coalesce to form a 
larger conglomerate lesion, occupying 
perhaps a quarter to a third of the 
volume of the organ. This is less notice- 
able in the lungs and kidneys, although 
even here the same tendency tor the 
lesions to coalesce is observed. No 
such conglomerate nodules have been 
noted in the other viscera. 

The individual lesion tends to be 
rather yvellowish-gray in color with 
scattered areas of hemorrhage at times. 
The lesions are rather nodular in 
character, and frequently elevated 1 to 


Gi lesions involving particularly the liver, lungs and kidney of a mouse inoculated 
with a culture isolated from the Rous chicken sarcoma 


mily after several weeks. The litters 


it these mice are usually small in num- 
ber and stunted. 


Gross Patnotocy. A description of 


nv one of these lesions will serve as 
t pattern for them all, although con- 
| iderable variation exists in respect to 


the severity of the reaction, the size 
ind number of the lesions and _ their 
listribution. These differences varv. 
not only with different strains of these 
rganisms but also with individual 
inimals inoculated with the same 


train. The typical lesion varies from 
> or 3 mm. up to 8 or 10 mm. in 


2 mm. above the surface of the organ, 


especially in the liver. In other in- 
stances they are buried centrally in 
the particular organ involved. While 
these nodular foci are fairly well local- 
ized, vet at times thev can be seen 
extending into the surrounding organ 
and tissues. On section of such a lesion. 
it appears as a vellow “gray, somewhat 
firm, elastic caseous area of necrosis, 
not unlike in some respects that seen 
in association with tubercle or even 
miliary gumma formation. As a rule, 
however, the color is much more vel- 
low than is customarily noted in these 
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2 other conditions. Neither actual pus 
formation nor true liquefaction necrosis 


is tound, thus readily diflerentiating 


these lesions from any of the ordinary 
pyogenic infections. 


\licroscopi PATHOLOGY. These 


necrotic foci reveal a basic common 


ALEXNANDER-JACKSON, 


ANDERSON, ET AL.:? 


eosin stained preparations under oil 
this 


resolved into a network of eosinophilic 


immersion necrotic mass can be 


staining material in which are em- 


bedded tiny globoid bodies tending to 
the These 


coccoid bodies occur sometimes singly, 


stain with hematoxylin. 


pattern, but with marked variation of — sometimes almost as chains, and at 
the picture. The lesion consists of a other times in clumps. It also is pos 
central area of necrosis made up ot sible at times to observe coccobacil- 
masses of organisms occurring almostin larv forms containing these granules 
colony formation. In hematoxylin and Toward the periphery of these 
* 4 
A 
v - 
, 
> 
gc Nery 
\ 
‘a 
} 
t 
Fx } 1 and b) Plasmodial mass with numerous minute bodies, some of which are dis 
tinctly acid-fast and lie in the center of an apparently clear area (ct t From 2nd passage 
of a blood culture grown from a human cancer patient “L” in Alexander-Jackson and Dife: 
brain heart liquid media (X 2000 c) Larger globoidal bodies in 1 mips, some of whiel 
are he ld within a me shwork ene losed by a me mbrane like envelop » t tu in diameter. Fron 


2nd passage of a blood culture “K” 
and Difco brain heart liquid media 


organism 9500 


grown from a human cancer patient in Alexander Jac kson 
(X 2000). 
isolated from human mammary cancer. Note the predominantly coccobacillary 


d) Culture from 3rd mouse passage of strain 


form of the 


e and f) Filamentous and rod-like forms observed in an autopsy culture 
obtained from the bone marrow of a leukemia patient, and grown in Alexander-Jackson and 
Difco brain heart liquid (X 2500 and 4500 respectively 
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colony-like masses, the individual or- 
ganisms can be much more readily 
distinguished. Here, marked variation 
in their size and shape is particularly 
evident with the appearance of short 
rod-like forms. With Ziehl-Neelsen 
stained preparations both acidophilic 
and non-acidophilic forms occur, the 
acidophilic predominating. ° 
Surrounding this mass of organisms 
is a zone of cellular infiltration con- 
sisting almost entirely of mononuclear 
cells of various types, with lymphocytes 
greatly outnumbering the other types. 
Large mononuclear phagocytes laden 
with organisms in both granule and 


coccobacillary forms are prominent, 
while plasma cells and other mono- 
nuclear cells, difficult if not impossible 
to identify, are also present in rela- 
tively large numbers. Many of these 
cells undergo degeneration, and free 
forms of the organism are found in 
the interstitial spaces. The presence 
of these organisms likewise appears to 
stimulate the increase of fibroblasts, 
and both young and older forms of 
these cells are regularly found. There 
is some suggestion that this microbial 
invasion tends to involve particularly 
the collagenous tissues. This is par- 
ticularly seen in the kidney and lung, 


Fic. 4.—Kidney of mouse. Low power magnification (X 100) of a lesion resulting from spon- 
taneous inoculation with a strain of organisms from a Rous sarcoma. Note caseous necrosis 
and finger-like extension of the lesion into surrounding. tissues. 


° 


Careful histologic study of tissues from the 35 experimentally inoculated and 60 control 


mice mentioned earlier was carried out, sections being stained by routine hematoxylin eosin 
and Ziehl-Neelsen techniques. All the infected animals showed the presence of the organisms 
in profusion, while in no instance was it possible to demonstrate them in the control tissues. 
Similar studies of tissues from guinea pigs inoculated with cultures of this organism gave 
confirmatory results. Histologic examination of human tumor material taken from over 50 
neoplasms of various types and stained with carbol-fuchsin, regularly showed the presence 
of similar appearing acid-fast and non-acid-fast granules and rods. No organisms could be 
demonstrated in tissues from normal autopsy cases. 


oil | 
be | 
lic | 
In- | 
to 
ly, 
at 
OS 
‘il- 
CS 
2 
| 
lis 
Ave 
ic] 
on 
sol 
ain 
the 
ure 
and 


WUERTHELE-CASPE, 
where the 


lesions appear principally 
in the 


intertubular 


area and in the 
alveolar walls, breaking through into 


the alveoli themselves. 
less apparent in the liver, although the 
fibrous tissue of the portal area 1s COm- 
monly involved. 

Comment has been made upon the 


variations in the basic pattern of this 


lesion. Nowhere is this more evident the periphery of the focal lesions, are 
than in the animals inoculated with encountered. As these vessels are usu- 
the strains of organisms recovered ally near the area of caseous necrosis, 
from a_ typical Rous sarcoma. The they may merely represent an exten- 
basic lesion still is essentially of a sion of the process from. vessels pass- 
Aes > wa 
ras 
2, 
¥ 
Fic. 5 ung of mouse. Microtessar photograph X16) of section of lung showing multiple 
extensive iseous-like areas re sulting from inoculation with a strain of organisms derived 


from se of breast cancer. 

the 
chronic granulomatous nature. The 
development of no lesion actually 
resembling the tumor of origin has 


been observed. Likewise, histologic 
study of tissues from guinea pigs inoc- 
with the 


sarcoma 


ulated experimentally most 
recent isolate show 
striking proliferative changes of the 
fibrous tissue (Fig. 6). 

Another feature is the not infrequent 
tendency for 


human 


necrotic changes to in- 
volve blood vessels, both arteries and 
veins. but particularly the latter. Strik- 


ing degenerative changes of the con- 
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Chis feature is 
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vessel wall are 
with proliferative 


involving the 


nective tissue of the 


observed, changes 
endothelium. In 
where the 
survived for a sufficient period of time, 
the 


Occasional- 


lining 


a few instances, animal has 


thrombosis with recanalization of 
vessel lumen has occurred. 
ly, subintimal clumps of mononuclears, 
indistinguishable 


from those found in 


Note the colony-like mass of organisms round the periphery of 
lesion. 


At times, 
however, they have no such apparent 
relationship and the possibility of the 
organisms directly on the 
cular endothelium and vessel wall can- 
not be excluded. 

Summary. 1. 
logically 
ing 


ing through the major lesion. 


acting Vas- 


A group of morpho- 
similar microorganisms, vary- 
in size and shape, 
has been observed in and isolated from 
various proliferative 
and animals, 
human 


mouse 


considerably 
diseases of man 
scleroderma. 
and 


including 
Rous 


180. 


cancer, 
Sarcoma 


sarcoma 
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2. These organisms, which appear 
primarily as small acid-tast granules in 
young cultures and which tend to be- 
come non-acid-fast in the larger forms 
present. in old cultures, may exhibit 
a number of types, such as: a) minute 
filterable granules beyond the limits 
of visibility of the light microscope; b ) 
larger gri inules approximately the size 
ot ordinary cocci, readily seen with 
the light microscope; ¢) later globoidal 


controls nor from patients suffering 
trom any other condition. 

Cultures inoculated into experi- 
mental animals produce a character- 
istic pseudocaseous lesion. Huge num- 
bers of lymphocytes are called out as 
a of the response. 

Final classification of these organ- 
isms cannot be made at this time. That 
they may represent isolated instances 
of a group of biologically related or- 


Fig. 6.—Guinea pig lung inoculated with an organism from a case of human fibrosarcoma 


(X 1000). Note large cell with 


forms; d) rod-like forms with irregular 
staining; and @) occasionally globoidal 
forms which appear to undergo polar 
budding. 

3. We have not been able thus far 
to recover the organism from 17 normal 


abnormal chromatin arrangement. 


ganisms capable of causing prolifera- 
tion in the host is not overlooked. 

6. Whether these organisms are of 
primary or secondary significance in 
the development of malignant disease 
remains to be established. 
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180 mice, and to Dr. §. A. Goldberg, pathologist, Presbyterian Hospital, Newark, for his 


kind assistance and advice. 


| 

| 

» 

‘“e * 4 
‘ = 

| | 
| 


O4S 


6. 


. Wuerthele-Caspé, V., Allen, R. M., and Rose, S. J.: Bull. N. Y. Micro. So« 


MICROORGANISMS IN PROLIFERATIVE AND NEOPLASTIC DISEASES 


REFERENCES 
Alexander-Jackson, E.: Ann. N. Y. Acad. Sci., 46, 127, 1945 


. Idem: Science, 101, 563, 1945. 

. Cuttino, J. T., and McCabe, A. M.: Am. J. Path., 25, 1, 1949 

. Diller, I. C.: Anat. Rec., 105, 24, 1949. 

. Gerlach, F.: Krebs und obligater Pilzparasitismus, Wien, Urban & Schwartzenberg 


Grigoraki, L.: Edit. Lefrancois, Paris, 1944. From J]. Alexander, Colloid Chemistry, ‘The 


al and Applied, Vol. 7-8, New York, Reinhold. In press. 
7. Wuerthele-Caspé, V.: J. Am. Med. Women’s Assn., 4, 135, 1949 
. Idem: J. Med. Soc. New Jersey, 44, 52, 1947. 


2, 1, 1948 


Wuerthele-Caspé V., Brodkin, E., and Mermod, C.: J. Med. Soc. New Jersey, 44, 256 


|| 
1948. 
1947. 
| 


THE LOCUS OF THE PERIPHERAL VASODILATOR ACTION OF 
ETHYL ALCOHOL, TETRAETHYLAMMONIUM AND PRISCOLINE 


By Lawrence L. Stems, M.D. 
AND 


H. S. Rorrenstrein, M.D. 


PHILADELPHIA, 


PENNSYLVANIA 


From the Department of Pharmacology, School of Medicine, University of Pennsylvania, and 
the Peripheral-Vascular Section of the Robinette Foundation of the Department of Medicine 
of the University of Pennsylvania) 


IN recent years there has been a 
mounting interest in improving the 
therapeutic use of drugs effective in 
increasing the blood flow to the ex- 
tremities. The interpretation of ob- 
served effects and the logical basis for 
clinical usage of these drugs depend 
in part upon a knowledge of their sites 
of action—whether they act directly on 
the walls of vessels, indirectly through 
vasomotor nerve influence, or by some 
combination of both. It has been dif- 
ficult to acquire unambiguous evidence 
of the sites of their action; hence, it 
was the purpose of the present investi- 
gation to obtain evidence of the site 
of action of 3 vasodilator drugs now 
receiving extensive clinical trial: ethv] 
alcohol. tetraéthvlammonium§ chloride 
(hereafter T.E.A.) and Priscoline (2 
benzvl-4, 5-imadazoliné hydrochloride). 

The usual method of testing a sub- 
stance for local vasodilator action has 
heen to inject. intra-arterially doses 
which would be ineffective if intro- 
duced into the general circulation. 
Unfortunately, in order to observe a 
local effect. it may be necessary to 
expose the tissue to such a concentra- 
tion of the drug. or to maintain the 
exposure for such a length of time, 
that the required doses will produce 
centrally mediated (vasomotor nerve ) 


effects. Conversely, centrally mediated 
actions of a drug with powerful local 
dilator action may be masked by the 
local effect. Therefore, results obtained 
with intra-arterial injection are often 
inconclusive. For this investigation a 
new method has been devised which 
obviates these difficulties. 


Methods. All experiments were conducted 
on morphine-pentobarbital anesthetized dogs 
in a room which was constantly maintained 
at 30° + 1°C. This temperature was selected 
to prevent extensive loss of body heat from 
the anesthetized animals!!, 

On the left side of one dog and the 
right of another the following structures were 
isolated: the common carotid artery; the 
external jugular vein; the femoral artery, 
vein, and nerve; and the sciatic nerve. A 
wire ligature was passed about each prepared 
thigh beneath the intact vessels and nerves 
and tightly secured. Each dog was given 
5 cc. of heparin intravenously. Cannulae 
were inserted into the femoral vessels point- 
ing distally and into the neck vessels pointing 
centrally (Fig. 1). Using “Tygon” tubing the 
ccmmon carotid of 1 animal (Dog A) was 
connected to a motor-driven DeBakey pump 
with shunt attachments; and thence to a 
modified bubble flowmeter®. The “down- 
stream” end of the meter was used to supply 
blood to the femoral artery of the other ani- 
mal (Dog B). Tubing was then used to 
connect the femoral vein of Dog B to the 
external jugular vein of Dog A. An identical 
“circuit” was established between the neck 
vessels of Dog B and the leg vessels of Dog 
\. Thus, in each experiment, each animal 


* Expenses were defrayed in part by grants from the Life Insurance Medical Research Fund, 
the U. S. Public Health Service, and from Smith, Kline and French Laboratories. 
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Fic. |] Schematic Presentation ot 
Perfusion Circuits 

B.F.M bubble Howmete I 

common carotid artery 

E.J.V. external jugular vein 

femoral artery 

femoral vein 

F.\ temoral nerve 

P. DeBakey pump 


S.N sclatic nerve 


hind limb 
Che placement of the ligature 
tppre ciable 


supplied ir ulating blood to on 
of his fellow 
prevented circula- 
tions as suggested by Gree n and co-workers® 
This was further substantiated by testing for 
the appearance of Dye T1824, in the blood 
£ one animal after injecting it into the other. 

Each leg was perfused at a constant pres- 
sure of 100 mm. Hg. by means of adjustments 
of the attached to the pump. The 
shunts also permitted independent regulation 
of flow in the 2 circuits. By eliminating varia- 


mixing of the 


( 


shunts 


tions in blood pressure it was possible to 
interpret changes inp ripheral resistance 
directly from blood flow changes. Blood 


pressure was measured by means of air 
damped mercury manometers attached to the 
“bubble traps” of each bubble 
Although the manome ters measured 
pressures, the 


“bubbl. 


flowmeter, 
lateral 
cross-sectional areas of the 


traps” were sufficiently great that 


** Supplied through the courtesy of Knox ( 


‘levels. For this reason the 
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even at the extremes of the flow range the 


measured pressures were only 1 to 3 mm 


less than the “head On pressures 


\ slow-drip intravenous infusion of a 


gelatin solution (a plasma substitute) was 


given each animal during the experiment to 


replace blood loss resulting from slow inci- 
sional oozing after h parinization.®® 
With the preparation complete, after 


waiting 10 to 20 minutes tor the subsidence 
of reactive hyperemia, the flow in each per- 
fused 


taking 


time the drug undet 


limb was measured for 30 minutes, 
minutes At this 
Investigation was in- 


readings every 5 


jected intravenously into one of the animals 


ind flow readings continued for variable 


periods ilwavs at least one half hour 


cle pending on the stability of the preparation, 
It is apparent that the injected drug did not 
reach the perfused of the 
which it was injected 


inimal into 


hence, any resulting 


vasodilatation must have been mediated 


through the 
the perfused leg of the 


intact nerve supply. Conversely 


other animal received 


drug containing blood ind anv effects must 
have been obtained lov lly since the drug 
did not reach the svstemi circulation of 
this animal 

Priscoline was given in doses of |] my. 


Alcohol Was 
in a fixed dose of 5 e of a 95 
diluted to 10 ce. with 0.9 


injected over a 15 minut 


per kg. by rapid injection given 
solution, 
saline, and 


period by means 


of a motor-driven constant injection unit 
r. E. A. was given in doses of 5 mg. per 
kg. injected over a period of 5 minutes, Pre- 


liminary experiments showed that 10 mg 
or more per kg. frequently produced shock, 
per k ¥. could not be depended 
to produce Indeed 


per kg. might pro 


whereas 2 mg 
upon isodilatation 
rapid injection of 5 mg 
duce shock. 

In analyzing the the 30 minute 
chosen is the hase line this 


blood 


positive 


results 
reading was 
being necessary becausi invariably the 
flow trend was downward The 
response to the drugs varied considerably for 
every animal, being most pronounced toward 
the end of the experiments when the flows 
in some animals tended to return to control 
levels and in others remained at very high 
readings taken 15 
minutes after completion of drug injection 
were chosen as the check points for statisti- 
cal analysis, since drug effects were always 
present frequently maxi- 
mal. The drugs were known peripheral vaso- 
dilators. Such points of were 
necessary only to demonstrate the statistical 


although 
comparison 


validity of conclusions It is evident from the 


elatin Company 
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graphs of averaged results that the effects of 
drug injection were quite definite. Significance 
was determined by the method of paired com- 
parisons for the difference between the bas 
line and post injection check point. 

Results. Priscoline. Fig. 2 and the 
Table present the average blood flow 
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changes observed after the injection of 
this drug in 7 experiments (14 ani- 
mals). It is apparent that significant 
flow increase occurred in only those 
limbs receiving drug-containing blood. 

Alcohol. Fig. 3 and the Table show 


(cc /min.) 


Imgm/kilo 


= 
Time (min.) 
hic, 2.—Effect on Femoral Blood Flow of the Injection of Priscoline 
L. = legs receiving drug containing blood 
S. legs of animals receiving drug systemically 


Horizontal dashed lines 
Vertical dashed lines 
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Fic. 3—Effect on Femoral Blood Flow of the Injection of Ethyl Alcohol 
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the results of 6 experiments (11 ani- 
mals) with alcohol. Increased flow was 
seen in only the limbs of animals hav- 
ing received the drug systemically, and 
hence must have been mediated 
through the nerve supply. Although 
the attempt was made to follow all 
animals of this group for a longer pe- 
riod than 1 hour. mishaps forcing the 
premature conclusion of 2 experiments 
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presentation. Those data seem to indi- 
cate, however, that the 60 minute read- 
ings did not represent the height of 
alcohol effect. 

T.E.A. Fig. 4 and the Table show 
the results in 5 experiments (10 ani- 
mals) of this drug. Since flows in- 
creased significantly in both groups of 
limbs, it is obvious that the drug pro- 
duced both local and nerve mediated 


made the later data unsuitable for vasodilatation. 
TABLE 1.—RESULTS OF DRUG INJECTION ON BLOOD FLOW TO THE HIND LIMB 
Blood Flow c¢ Minute 
Vo. o; Ty pe of Control, 30 15 min. after con 
Drug Animals Perfusion min. reading pletion injection Increase ratio 
Priscoline 7 46 SS Ss 16 
7 29 33 +4 
Alcohol 26 32 6 3" 
6 L, 38 5 82 
1. 6.A 5 26 34 5.2** 
5 24 +4 +20 


S indicates that the 


indicates that the limbs studied were perfused with drug containing blood but the 


reach the systemic circulation of the animals 


animals received the drug systemically but that it did not reach the 


limb studied 


drug did not 


* indicates significance at greater than the 5! > level 
* indicates significance at greater than the 1! ; level 
a 
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Discussion. Since this approach to 
the problem of peripheral vasodilator 
drug action is new, a short discussion 
of the method is in order, It is designed 
only to differentiate between local ef- 
fects and effects mediated through the 
vasomotor nerve outflow. It is not well 
suited for evaluating relative potency 
or for further localizing actions of 
drugs. It has the advantage of permit- 
ting a clear cut separation of effects; 
and, because of the constant perfusion 
pressure, allows direct interpretation of 
change in peripheral resistance through 
changes in blood flow. The principal 
disadvantage is the complexity of the 
preparation. As result the many 
extraneous accidents which may occur 
make the method formidable if used 
as an occasional procedure. 

Priscoline has received clinical trial 
as a peripheral vasodilator because of 
its adrenergic blocking action and _ be- 
cause it may produce vasodilatation in 
the absence of sympathetic innerva- 
tion'®. It has been suggested that the 
drug also may produce vasodilatation 
through an effect on the central nerv- 
ous system*. The present study clearly 
demonstrates the local action of Pris- 
coline. No evidence of an indirect in- 
fluence through action of vasomotor 
nerves was seen. Althouch it is nossible 
that such an effect might be obtained 
with very high dosage, the dosage in 
the present experiments was somewhat 
higher than the usual effective dose 
used in man and animals*. It is un- 
likely that the use of higher dosage 
would ever be considered practical. 

Alcohol has long been used medi- 
cally for its perivheral vasodilator 
properties, especially with regard to 
cutaneous vessels. It is generally 
thought that this action is due to its 
influence on the vasomotor centers!?. 
The present study confirms the belie 
that the vasodilator action of alcohol 
is mediated through vasomotor nerve 
outflow. 
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T.E.A. has been of interest because 
of its ability to block ganglionic trans- 
mission of autonomic outflow?. It has 
marked vasodilator action? **. Al- 
though it has been presumed that vaso- 
dilatation is the result of blocking 
vasoconstrictor nerve influence at gan- 
glia, the results of this study indicate 
that there is in addition a locally ef- 
fective vasodilator component which 
is at least equal in magnitude to the 
indirect action. The mechanism of this 
local action cannot be explained on the 
basis of the known properties of T.E.A. 
except on the hypothesis that there are 
autonomic ganglia within the hind 
limb of the dog. Since there is no 
anatomic evidence for this assumption, 
it is likely that the effect is due to a 
heretofore unsuspected local action of 
T.E.A. 

It should be emphasized that the 
actions of these drugs on the hind 
extremity do not imply widespread 
effects throughout the body. Horwitz 
and co-workers? in human experiments 
showed that Priscoline and alcohol in- 
crease human digital cutaneous blood 
flow but not cardiac output. Therefore. 
the effects were certainly not gen- 
eralized. contradistinction they 
found that effective doses of T.E.A. 
causing increases in digital cutaneous 
flow did increase cardiac output, and 
the effects were, therefore, more gen- 
eralized. Furthermore, Abramson! cites 
evidence that flow responses to various 
stimuli may be quite dissimilar in vari- 
ous portions of an extremitv. Our ex- 
periments deal with the limb as a 
whole, and it is not possible to state 
which portion or portions of the ex- 
tremities in the present study were 
affected by the vasodilator drugs. 

Summary and Conclusions. 1. A new 
method is presented which permits 
direct differentiation between vaso- 
motor-nerve-mediated and local pe- 
ripheral vasodilator drug actions. 

2. Priscoline when given in the usual 
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effective amounts had only local pe- 
ripheral dilator properties. | 

3. Alcohol acted indirectly through 
the vasomotor nerve supply to the 
limb. 


Tetraéthylammonium chloride had 
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both vasomotor-nerve-mediated and 
previously unsuspected local periph- 
eral vasodilator properties. This latter 
effect cannot be explained by the 
known mechanisms of action of the 
drug. 
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THE OCCURRENCE OF RENAL INSUFFICIENCY IN SUBACUTE 
BACTERIAL ENDOCARDITIS 


By HERMAN VILLARREAL, M.D.° 
ROCKEFELLER FOUNDATION FELLOW 


AND 


Leon SoKoLorr, M.D. 
ASSISTANT PROFESSOR OF PATHOLOGY 
NEW YORK, NEW YORK 


From the Department of Pathology, New York University College of Medicine 
and Bellevue Hospital) 


ALTHOUGH renal lesions are a well- 
known feature of subacute bacterial 
endocarditis, it is not so generally 
recognized that these may lead to renal 
insufficiency. Aside from infarction, 
glomerulonephritis is the 
characteristic found in the 
majority of cases. In addition, the oc- 
currence of banal types of glomerulo- 
nephritis has been reported several 
times to be of high incidence. 


embolic 
lesion 


Embolic glomerulonephritis, as de- 
scribed by Baehr*, characterized by: 
1) involvement of one or more loops 
of a variable number of glomeruli; 2) 
absence of any visible lesion in the 
uninvolved) glomeruli and unin- 
volved portions of the affected glom- 
eruli; and 3) coexistence, in most 
cases, of glomerular lesions in all 
stages of development. Baehr* observed 
that, except for slight albuminuria and 
hematuria, symptoms indicating a 
serious disturbance in renal function, 
do not appear. In the original descrip- 
tion of the lesions, Loéhlein' also 
stated that edema and uremia are very 
infrequent; nevertheless he considered 
it likely that if the process was suf- 
ficiently extensive, renal insufficiency 
might result. In a recent report, Boyar- 
skv, Burnett and Barker? were able to 
collect only 16 instances from the lit- 


erature in which uremia due to embolic 
glomerulonephritis complicated suba- 
cute bacterial endocarditis. Bell’ found 
the kidneys of 5 of 10S cases of sub- 
acute bacterial endocarditis to have 
embolic lesions so extensive as to give 
“ample anatomical evidence of renal 
insufficiency’. Unfortunately corres- 
ponding clinical data were not pre- 
sented; the relatively good renal func- 
tion in face of severe anatomical lesions 
has been stressed by the previously 
cited investigators. Christian® found 
no instances of definite uremia in 61 
cases of subacute Strep. viridans endo- 
carditis. Fishberg'? quotes Libman as 
not having seen uremia in any of 800 
cases of subacute bacterial endocar- 
ditis that were not in the bacteria-free 
stage. Elsewhere, however, Libman 
and Friedberg'* reported some degree 
of renal insufficiency in one-third of 
cases in the bacteria-free stage. 

This discrepancy is explained by 
Baehr** by the finding of “diffuse” 
nephritis in those cases in which 
uremia supervenes (9 of 77 cases). 
Most American textbooks of pathology 
do not describe the coexistence of 
these entities. Boyd® states that it is 
“rather uncommon”. Nevertheless Bell 
found 10 instances of well developed 
acute and chronic glomerulonephritis 


* Present Address: Instituto Nacional de Cardiologia, Mexico, D. F. 
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in 108 cases of subacute bacterial en- 
docarditis. In the previously cited re- 
port from the Johns Hopkins Hospital’, 
glomerulonephritis with marked azo- 
temia was tound in 4 of 83 autopsied 
cases. Libman associated this form of 
renal disease with 2 state of hyper- 
ergy to the Strep. viridans that de- 
velops in the so-called bacteria-free 
stage of the disease. 

It has been our impression that 
renal oe is not as infrequent 
a sequel « subacute bacterial endo- 
carditis as some of these reports would 
indicate. The existence of a “renal 
form’ of the endocarditis, that is, one 
in which symptoms of ne phritis domi- 
nate the clinical picture, is apparently 
well recognized on the European con- 
tinent!":!° 


Material and Methods. The clinical rec- 
ords, necropsy) protocols and histologic Sec 
tions of 100 necropsies on individuals dying 
of subacute bacterial endocarditis at Bellevue 
Hospital between 1937 and 1949 were re- 
viewed. In most instances, 1 to 3 sections. 
and usually 2, of kidney were available for 
study. These were routinely stained with 
hematoxylin and eosin, and special — stains 

azo-carmine ) were infrequent. Blood cul- 
tures had been performed at least once dur- 
ing life in 63 cases; from these, the alpha- 
hemolytic streptococcus was recovered 33 
times (52%). Post-mortem cultures of he: gl 
blood, the vegetation or spleen was made 
15 instances. 

Uremia is here regarded as “the abnormal 
elevation of blood urea resulting from intrin- 
sic renal disease”!1, Not all elevation of con- 
centration of non- protein nitrogen in the 
blood during the course of subacute bacterial 
endocarditis is due to uremia. Extrarenal 
azotemia may in this circumstance be at- 
tributed to congestive heart failure and to 
fever. This was present at least once in 10 
of the 61 non-uremic cases in which a non- 
protein nitrogen determination was made. In 
2 of these 10 patients, this value was as high 
as 69 and 75 mg. per 100 cc. of blood, but 
usually it was less than 50. In addition. there 
were 3 cases of chronic pvelonephritis _at- 
tributable to enlargement of the prostate in 
which the non-protein nitrogen concentration 
was considerably elevated. These have not 
been included with the cases of uremia. 

Other evidences of diminished renal func- 


tion have been utilized when the intorma- 
tion was available. These included loss of 
maximal ability to concentrate the urine or 
diminished excretion of phenolsulphoneph- 
thalein, lowering of the concentration of the 
caicium in the serum, elevation of the phos 
phorus and of the blood urea nitrogen and 
creatinine. Sufficient clinical data were avail- 
able in most cases to establish the presence 
of uremia; in some it was possible to make 
this diagnosis seem only probable, while in 
others laboratory data were inadequate, al 
though the presence of severe renal lesions 
suggested that had such tests been made, 
they might well have revealed the existence 
of uremia. 

In most instances, it has been possible to 
distinguish the embolic glomerulonephritis 
from the other forms of glomerulonephritis 
In several instances, however, difficulties have 
been experienced: 1) With advanced healing 
of the lesions, widespread embolic disease 
comes to resemble chronic glomeruloneph 
ritis verv closely. 

2) We are inclined to agree with Bell® 
Christian®, Addis and Oliver!, rather than 
with Baehr2, that the embolic lesions are 
frequently accompanied by a “clomerulitis” 
of the uninvolved tufts. This is characterized 
by an increase of the cellularity of the 
glomeruli and occasionally of thickening of 
the basement membrane as well. Usually this 
is of mild degree, but it may at times be so 
intense that it resembles acute glomerulo- 
nephritis. Indeed, this glomerulitis may occur 
without embolic glomerular lesions. 

3) Embolic glomerulonephritis may coexist 
with acute or chronic glomerulonephritis!-'® 

4) Oceasionally focal areas of glomerular 
necrosis may occur in glomerulonephritis un 
ace ompanied by bacterial endocarditis 
( Baehr® ) 

Similar difficulty in classifying a small 
proportion of cases of widespread renal lesion 
has been experienced by Baehr® and others 
An attempt to estimate the degree of in 
volvement in the embolic disease was made 
by counting 100 glomeruli and the number 
of these that had the glomerular lesions. 

Diminution in the amount of urinary sedi- 
ment in subacute bacterial endocarditis usu- 
ally takes place subsequent to therapy with 
penicillin. It has been suggested that such 
treatment may possibly lead to healing of 
the nephritis®. For this reason, it was con- 
sidered necessary to observe the incidence of 
renal insufficiency in the groups of cases 
receiving penicillin and those that did not. 


Results. In this series of 100 cases 
embolic glomerular lesions were found 
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TABLE 1 


Blood 
concentration 
non-protein 
nitrogen 


100 


50, 04,75, 
125, ISO 


112, 100, 1S0 


69, 75. Blood 
urea N.: 154 


38,40, 45, 50, 
60.60, L00 


120, 224 


120 


4,00, 75, 69, 
S1, 129, 135 


Blood urea 
N 55, 00 


23, 66, S7, 
112,135,150, 
150, 129, 90, 
121 


15, 100, 150, 
INO 
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SUBACUTE BACTERIAL ENDOCARDITIS 


CASES OF SUBACUTE BACTERIAL ENDOCARDITIS WITH UREMIA 


Other laboratory 
data on renal 
function 


None 


P.S.P excretion, 
2 hrs . 3% 


None 


Blood creatin- 
ine: 3.0 mg./100 


Phenol Red ex- 
cretion test: S%; 
urea clearance: 
9.6% of normal 


None 


Serum Ca.: 8.2 
mg. Serum P 
6.7 mg. COscom- 
bining capacity 


27, 24 vol. & 


None 


Blood creatinine 
3.3 mg. Serum 
Ca 10.2. mg 
Serum P.: 
mig. 

Blood creatin- 
ine; 3.0, 3.3 mg 
Serum P.: 9.06, 
S04, 10.4 ng 


Blood creatin- 
ine 4.6 mg. 
Serum Ca.: 7.8, 
‘4 mg. Serum 
P.: 7.8 mg. 
P. excretion: 

10% in 2 hrs. 


Blood urea N : 
75 mg. Blood 
creatinine: 2.7, 
24 mg. 
excretion: less 
than 20% in 2 
hrs 


Blood creatin- 
ine: mg. 
Pp excretion: 

37% in 2 hes 
COs combining 
power: 24 vol.% 


Blood creatin- 
ine: 3.8 mg. COs 
combining pow- 
er: 24 % 
P.S.P. excretion 
test: 5% in 1 hr. 


Speecfie gravity 
of urine 


Concentr. test 
fixed at 1.010 


1.010-1.012 in 
9 tests 


1007-1011 in 
10 tests 


1.013-1.015 in 
i tests 


1008-1018 in 
10 tests 


1.010 in 2 tests 


1.007-1.010 in 
4 tests 


1.018 in test 


1.005 


in 
3 tests 


Concentr. test: 


LOLO-LOL2 


1.00S-1L.013 in 


5 tests 


Concentr. test: 


Concentr. test: 
1.011 


Organism 


Blood cult 
Strep. viri- 
dans 


I bloodcult: 
no growth. 
no 
growth 


Blood cult.: 
Strep. viri- 
dans 


Cults. not 
made 


Repeated 
bloodcults: 
no growth 


2 blood 
cults.: no 
growth 


No cults 


made 


No cults. 


made 


No cults. 


made 


6 blood 
cults.; no 
growth 


3 blood 
cults.: no 
growth 


3 blood 
cults.: no 
growth 


2 blood 
cults.: no 
growth. 
P.M.:Strep 
viridans 


1 1 blood 
cults: no 
growth 


Renal lesion and 
kidney weight 


Embol. glomerulo- 
neph.; SS% of glom. 
involved, chiefly re- 
cent. SSO gm. 


Embol. glomerulo- 
neph.; 77% of glom. 
involved, recent and 
healing. 260 gm. 


Embol. glomerulo- 
neph.: 80% of glom 
involved, recent and 
healing. 690 gm. 

Embol glomerulo- 
neph.; 95% of glom. 
involved,recentand 


healed. 330 gm. 
Chr glomerulo- 
neph. 380 gm 
Embol. glomerulo- 


neph.; 62% of glom. 
involved. 620 gm. 


Embol. glomerulo- 
neph.; SS% of glom. 
involy ed, chiefiy 
healing. 420 gm. 


glomerulo- 
380 gm. 


Subac. 
neph. 
Unclassified type 
nephritis predom.; 
also mild embol. 
glomeruloneph. 340 
gm. 


Chr. glomerulo- 
neph. 240 gm. 


Chr. glomerulo- 
neph. 380 gm. 


Chr. and mild em- 


bolic glomerulo- 
neph., principally 
healed. 400 gm. 


Embol. glomerulo- 
neph.; 55% of glom. 
involved, recent and 


healing. 380 gm. 


Embol. glomerulo- 


neph., 86% of glom. 
predom.- 
400 gm. 


involved, 
healing. 


Antibiotic 
therapy 


None 


None 


None 


None 


None 


None 


None 


None 


None 


None 


Penicil. 


Penicil. 


Penicil. 


Penicil. 


Clinical 
diagnosis 
of uremia 


+. Coma 
with urea 
frost 


Implied: chr. 
embol. 
glomerulo- 
neph. 


+. Ac. fib- 
rin. pericard 


— .Arteriolar 
nephroseler. 


Not explic- 


itly diag- 
nosed. Chr 
glomerulo- 
neph. 

+ 

+ 


+. Ac. fib- 
rin. pericard. 
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1.—CASES OF SUBACUTE BAC 
\ 
Nep! ritis Probable 
Nor WS t 
N 
N 
Nos 
‘ B 
Nos 
B 2 
Nex R I 
PSP. ex ( 
in 44, and infarcts in 38. In onlv 36 
stances were there no renal lesions 


other than infarcts in some. The clini- 


. 
cal and pathological data concerning 


renal insufficiency have been summar- 
ized lth Table 


Lit ot 


In each instance some 


hematuria, proteinuria or 
both were present, and for this reason 
ot made in the 
\ distinction has been made be- 


tween those 


no notation these is 


table 
cases in which there Was 
to establish the 


diagnosis of uremia, and in those in 


sufficient information 


which it was not possible. The com- 
bined weight of the kidneys is given 


SUBACUTE 


BACTERIAL ENDOCARDITIS 


TERIAL ENDOCARDITIS WITH UREMIA 


Clinical 
/ Res t 
Or j y 1 
or Possible Uremia 
No blood Embol No 
eult. P.M nep! 
hemolytic involved 
Strep he 
No bl 1 Chr. glon Nor - 
‘ It hey a fe “ ! 
blo« Ac. g N \ rat 
ilts 10) mer pl 
PM 
erowt} 
blows Ac. g neru Not 
Neisseria OO gn 
N Ac. xg N 
N ( r 
B } » \ Sugg 
N blood - 
‘ PM g “ 
Fr 
\ Nor ( 
grow 


with the renal lesions. In the column 
labelled Clinical Diagnosis of Uremia. 
the diagnosis was explicitly made by 
the staff. In 
such a diagnosis was implied; it has, for 
example, been the clinical practice to 
diagnose “diffuse” together with 
bolic glomerulonephritis in cases of 
subacute bacterial endocarditis that 
have manifestations of In sev- 


clinical some instances. 


em- 


uremia 
eral cases, the diagnosis of glomerulo- 
nephritis made without 
explicit diagnosis of uremia. In these 
both facts are stated this 

In addition, other manifesta- 


has been 


cases, in 


column 


| 
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tions of uremia, such as acute fibrinous 
pericarditis and coma with urea frost, 
are recorded, 

There were 14 cases of well-estab- 
lished uremia. The lowest blood con- 
centration of non-protein nitrogen in 
any of these at the time of death was 
75 mg. per 100 cc.; the highest was 
224. Most commonly it was about 150. 
In 3 instances, a concentration test had 
been made, and the ability of the kid- 


ney to concentrate the urine was 
found to be severely impaired. In all 
the rest but one (acute glomerulo- 
nephritis ), the casual urine specimens 
had repeatedly a specific gravity close 
to 1.012. Phenolsulphonephthalein ex- 
cretion tests were performed in 5 cases, 
and in each the clearance was mark- 
edly reduced. The concentration of 
phosphorus in the serum was elevated 
in the 4 cases in which it was deter- 


2 


~ 


{* 


Fic. 1.—Types of Glomerular Lesions (x 200). 


1. Case 10. Chronic glomerulonephritis. Bowman's space obliterated and 


fibrosis of the tuft. 


Subacute glomerulonephritis. Well-developed epithelial crescents. 
23. Acute glomerulonephritis. The glomerulus fills Bowman’s space, is blood- 


less and has increased cellularity. 
4. Case 22. Chronic glomerulonephritis. Diffuse increase of the fibrous tissue of the tuft. 


5. Case 22. Embolic glomerulonephritis. A fairly characteristic example of a healed focal 


lesion in the same case as the preceding. 


space. 


Embolic glomerulonephritis. A fresh lesion with hemorrhage into Bowman's 


advanced 


| € 

| 6. 13, 
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mined. Uremia was diagnosed explic- 
itly in 1l of these 14; the other 3 were 
considered clinically to have chronic 
glomerulonephritis or arteriolar ne- 
phrosclerosis. 

In 8 of these 14 cases the renal lesion 
was that of embolic glomerulonephritis. 
The lesion was severe in each of these. 
Recent or healed lesions might pre- 
dominate in an individual case. In 2 
others, embolic lesions were present, 
but of themselves were not sufficient to 
account for the renal insufficiency. One 
of these was accompanied by an un- 
classified type of nephritis, character- 
ized by a fairly widespread interstitial 


chronic inflammatory reaction and 
fibrosis. The other coexisted with 
chronic —_glomerulonephritis. | There 


were, in addition, 1 case of subacute 
and 3 of chronic glomerulonephritis. 
The likelihood of uremia was sug- 
gested in another 9 cases in which 
there were insufficient or equivocal 
clinical data. Cases of severe embolic 
glomerulonephritis have been excluded 
from this category of possible uremia 
because no clinical tests were done. 
Four of the 9 cases were acute (inter- 
capillary), 1 subacute, and 1 chronic 
glomerulonephritis. In 3 others there 
was embolic glomerulonephritis in as- 
sociation with chronic glomerulone- 
phritis; and in another, the only lesion 
was severe embolic glomerulonephritis. 
One case of well-develoned inter- 
capillary glomerulonephritis had renal 
insufficiency as determined by phenol- 
sulphonephthalein excretion and urin- 
ary concentration, vet there was no 
elevation of the non-protein nitrogen 
concentration of the blood (Case 24). 
Blood cultures had been made in 6 
of the 9 cases with probable or definite 
uremia due only to embolic glomerulo- 
nephritis and yielded growth of Strep. 
viridans in only 2, although this or- 
ganism was recovered at necropsy in 1 
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instance in which the blood was sterile. 
In another the post mortem culture 
also was successful ‘and a third re- 
vealed a hemolytic streptococcus. If 
all cases of uremia or probable uremia 
are excluded from the whole series, 
blood cultures were made in 47 pa- 
tients, and the Strep. viridans was 
recovered in 30 of these; N. flava in 1 
case and non-hemolytic streptococci 
from 3 others, giving an incidence of 
72%. Because of the paucity of cases, 
it cannot be stated de finitely that the 
uremia militates against recovery of 
the organism, but the 
this.*° Blood cultures were also re- 
ported in the 4 instances of glomernlo- 
nephritis with uremia and without 
proven uremia. In only 2 was the cul- 
ture positive, once, for N. gonorrheae 
and once for an unidentified gram- 
positive coccus. Post mortem culture 
was made in 3 of these 7 cases; from 
there grew the Strep. viridans, from 
1 a Friedlinder-like organism that did 
not type, and the 3rd was sterile. 
Sustained hypertension was observed 
in 5 of the 11 cases of glomerulonephri- 
tis and only 1 with embolic glomerulo- 
nephritis. Of the 100 cases 22% had 
received a variable amount of peni- 
cillin, while 78% had not. The incidence 
of glomerulonevhritis and renal insuf- 
ficiency was 27% in the former and 24% 
in the latter group. 
Discussion. These 
demonstrate that 
means an infrequent complication of 
subacute bacterial endocarditis. It 
occurs as the consequence of embolic, 
acute, subacute or chronic glomerulo 


results suggest 


findings clearly 
uremia is by no 


nephritis. With the embolic glomeru- 


lonephritis the development of uremia 
requires a fairly severe lesion. The 
converse is not true; that is, embolic 
glomerulonephritis in several cases was 
as widespread and severe as in the 
group with uremia, but repeated de- 


* In preliminary experiments with Dr. William N. Hubbard, Jr. and Miss B. Toharsky, it has 
not been possible to demonstrate in vitro that uremic blood exerts an inhibitory effect on the 


growth of Strep. viridans. 


| 
2 
3 
| 
| 
ihe 
Ge 


VILLARREAL, SOKOLOFF: 
terminations of the blood concentra- 
tion of non-protein nitrogen failed to 
reveal azotemia. 

The low incidence of positive blood 
cultures in the cases of glomerulone- 
phritis is in accord with previous ob- 
servations’ but the conclusion cannot 
necessarily be drawn that a_bacteria- 
free stage associated with hyperergy 
to the alpha hemolytic streptococcus 
is involved in its pathogenesis. The 
reasons for this are: 

1) Blood cultures are less frequently 
made in cases of uremia, since the 
likelihood of there being an underly- 
ing bacterial endocarditis is not so fre- 
quently entertained. 

2) In 1 of the 3 cases of glomerulo- 
nephritis with negative blood culture 
during life, the Strep. viridans was 
recovered by culture at necropsy. 

3) Uremia itself may make it diffi- 
cult to recover the organism from the 
blood. 

Although treatment of subacute bac- 
terial with — penicillin 
causes the Addis count of the urinary 
sediment to be reduced, it did not 
reduce the imeidence of all types of 
nephritis or renal insufficiency in those 
cases that were not cured. The cases 
in the present series are too few to 
evaluate the relative degree of healing 


endocarditis 
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of the focal iesions as a consequence 
of such therapy. 

It would appear that subacute bac- 
terial endocarditis due to Strep. viri- 
dans stands second to beta-he smolytic 
streptococcus infection as a cause of 
glomerulonephritis. These considera- 
tions should encourage search for, and 
probably treatment of, subacute bac- 
terial endocarditis in patients who have 
disease of the valves of the heart, asso- 
ciated with nephritis and fever. 


Summary. The clinical records, 
necropsy protocols and histologic sec- 
tions of 100 individuals dying of sub- 
acute bacterial endocarditis have been 
reviewed. Definite evidence of severe 
renal insufficiency with uremia was 
obtained in 14 cases, and the probabil- 
itv or possibility of its existence in an- 
other 9. In 9 of these 23 the lesion in 
the kidney was embolic glomerulone- 
phritis. In 9 and 1 additional case with- 
out uremia, the lesions were acute, 
subacute or chronic glomerulonephri- 
tis. The remaining 5 had a combined 
type of nephritis. In view of these find- 
ings, the diagnosis of subacute bac- 
terial endocarditis should be suggested 
when evidences of renal insufficiency 
coexist with valvular heart disease and 
fever. 
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STUDIES OF IMMUNOLOGICAL REACTIONS OF PATIENTS WITH 
HODGKIN'S DISEASE: THE TUBERCULIN REACTION 


By Antonio Rorrrino, M.D. 
AND 
Greorce T. ann, M.D. 
NEW YORK, NEW YORK 


(From the Hodgkin's Disease Research Laboratory®, St. Vincent's Hospital, New York 


Hodgkin's disease tuberculosis 


reacted negatively to tuberculin. 


Prior to 1924 many workers had 
attempted to establish a possible rela- 


tionship between Hodgkin's disease \ further contribution was made by 


and tuberculosis on the basis of the 
tuberculin skin test. Though these at- 
tempts were unsuccessful, they brought 
to light an interesting fact, namely, 
that patients with Hodgkin's disease 
were as a rule anergic to tuberculin. 

As early as 1904 Reed® noted that 
reaction of Hodgkin’s disease patients 
to tuberculin was negative in 5 of 8 
instances. In 1928 Bastai' reported 22 
negative reactors in a group of 24 
Hodgkin’s disease patients receiving 
tuberculin solution (their titers being 
as low as 1:30) and a weak positive 
reaction in 2 cases. He further ob- 
served that a negative reaction had 
no relationship to the previous dura- 
tion of the disease or to its stage of 
advancement, and also that an occa- 
sional negative reactor became posi- 
tive after a remission had been induced 
by Roentgen-ray therapy. 

In 1930 Marquio* observed that 
patients suffering from 


concurrent 


TABLE I. 


Steiner? in 1934 when he modified the 
usual technique by employing tuber- 
culin protein instead of old tuberculin 
and by using 3 different titers of this 
1:10.000; 1:1,000; and 
results he 


on each patient 
1:100. The 


in essential 


observed were 
those of 
Furthermore. 


agreement with 


earlier workers. from 
repeated tests on the same patient, he 
found that negative reactors remained 
negative after Roentgen-ray therapy, 
that in those instances where the reac- 
tion was positive it was weak, and that 
the next-larger dose induced no greater 
reaction than the smaller dose. 

In 1940 de Marval’ recorded the 
development of anergy in tuberculosis 
patients with Hodgkin's 
disease. He attempted to immunize 
Hodgkin's patients with BCG and 
found that this failed to produce a 
positive tuberculin reaction. He found 
also that as much as 2 ce. of crude 
tuberculin could be injected 


concurrent 


into 


THE TUBERCULIN REACTION IN HODGKIN'S DISEASE COMPARED 
WITH A CONTROL GROUP OF NORMAL PERSONS 


Number of Positive Positive Total 

Cases 1:10.000 1:100 Positive 
Hodgkin's Disease 57 3 8 (147 19° 
Control 248 $2 (17% 49 (20° 37° 


* Supported in part by grants from the National Cancer Institute of the U. S. Public Health 
Service, the American Cancer Society, and the Damon Runyon Memorial Fund. 
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Hodgkin's disease patients with no 
reaction becoming apparent. 

In 1947 Dubin* confirmed this 
phenomenon of tuberculin anergy of 
Hodgkin's disease sufferers. He also 
pointed out that these same patients 
were poor reactors to the Wassermann 
test, and showed that their production 
of protective antibodies against typhoid 
and brucella infection was below 
normal. 

In 1949 Bostick? reviewed 150 cases 
of Hodgkin's disease from the files of 
the University of California Hospital. 
The tuberculin test had been done on 
4 patients, 31 of whom had reacted 
negatively and 3 positively. 

Report of our own work follows: 


Method of Study. Over a period of 2 years 
we did tuberculin tests on 57 patients ‘with 
established Hodgkin's disease, these patients 
being attendants at our Hodgkin’s disease 
clinic at St. Vincent's hospital. Old tuberculin 
supplied by the New York City Department 
of Health was used. It was intradermally 
injected at 3-day intervals in graduated doses 

f 0.01 mg., 0.1 mg., and 1.0 mg. As controls, 
248 student nurses were tested in an identical 
nurses were chosen as controls 
approxi- 


nanner; the 
because as a 


nated that of 


group the average age 


the patient group. 

Results: The results are summarized 
in the table. Eleven (19%) of the pa- 
tients reacted as compared 
with 91 (37%) of the control group. Of 
the 11 patients, 3 reacted strongly to 
1:10,000 dilution; 1 reacted to a 1:1,000 
dilution: the others reacted positively 
only when the concentration was 
1:100. 

Four of the 11 patients who during 
initial testing reacted positively, later 
ecame anergic to the tuberculin in 

months, 3 months, 5 months and 8 
months respectively. One of these pa- 
tients had reacted strongly to a dilu- 


] 


tion of 1:10.000. 


Fifteen of the 57 patients died and 
were autopsied, including of those 
who had reacted positively to tuber- 
culin. Of these 4, none showed tuber- 
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culosis. One patient who had reacted 
negatively to tuberculin 2 weeks be- 
fore death was shown at autopsy to 
have had miliary tuberculosis and 
tuberculous adenitis in addition to 
Hodgkin's disease. 

Discussion. Our findings agree with 
those of earlier workers, all of whom 
pointed out that the majority of per- 
sons with Hodgkin's disease do not 
react to tuberculin. None of our pa- 
tients who reacted negatively ever 
regained their allergy even during re- 
missions induced by Roentgen-ray or 
nitrogen mustard therapy. In fact, the 
positive reactors who later became 
negative did so despite administration 
of these therapies. Our attempt to cor- 
relate tuberculin sensitivity or lack of 
sensitivity to duration of disease, 
tempo of disease, or histologic pattern 
were fruitless. The attempts at histo- 
logic correlation were not, however, 
comple tely satisfying as in many in- 
stances it had not been possible to 
perform the biopsy and administer the 
tuberculin simultaneously. 

One observation which surprised us 
was the relative rapidity with which 
allergy might be lost. In 1 instance 
this occurred after only 2 months. In 
2 instances where repeated tests were 
done at short intervals there was first 
a lessening of the intensity of the reac- 
tion hekaee it disappeared completely, 
indicating a progressive loss of allergy 
rather than an abrupt cessation. Per- 
formance of multiple tests made it pos- 
sible to observe a shift in the percent- 
age of positive reactors from an initial 
19% to 12%. This change depended 
upon rearranging the statistics to in- 
clude as negative reactors 4 patients 
who had at first been positive. 

The relatively low incidence of the 
tuberculin reaction in our control 
group may be subject to question. 
However, our results are in harmony 
with those obtained among students 
at the University of Chicago (see U. S. 
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Public Health Report, January, 1949), 
where the positive reaction was 27% as 
compared with 37% in our group. 

The significance of the altered i 
lergic state during Hodgkin's disease 
is not understood. There must be some 
relation between the diseased state of 
the lIvymphoreticuloendothelial system 
and this alteration of allergy, but what 


manner of relationship and which 
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Conclusions. 1. A study of the reac- 
tion of patients with Hodgkin's disease 
to tuberculin indicates the develop- 
ment of an anergic state. 

2. The cause of this is not known. 

3. Because some persons with Hodg- 
kin’s disease react strongly to tuber- 
culin and a large percentage of normal 
persons react negatively, the test is 
not of itself sufficiently indicative to 
be of great diagnostic aid. It is, how- 


specific element is involved is not ever, of value when used to supple- 
clear. ment other clinical data. 
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INHIBITION OF HYALURONIDASE, USING FLUORESCEIN 
AS AN INDICATOR 
By Cuarces RK. SHuMAN, M.D. 


INSTRUCTOR IN MEDICINE 
PHILADELPHIA, 


From the Department of Medicine, 


THe use of fluorescein as an indi- 
cator in the study of hyaluronidase 
inhibitors in vivo occurred to the 
author in the light of observations by 
Bukantz and Dammin? who used the 
dye in evaluating the effect of anti- 
histaminic agents. upon the action of 
histamine. In previous studies, the 
local action of the spreading factors 
in’ vito was gauged by other dyes, 
including India ok Evans blue, try- 
pan blue®!*#°, all of which produce 
areas of persistent discoloration lasting 
for long intervals, the spreading effect 
being proportional to the area covered 
by the dye. The advantage of fluores- 
cein appeared to be that it remained 
visible for an hour or less when in- 
jected alone, but disappeared rapidly 
when hyaluronidase® was added to it. 
This difference in duration and inten- 
sity of fluorescence with and without 
the enzyme permitted evaluation of 
the extent to which various factors 
were or were not antagonistic to the 
enzyme used. The tests described here 
involve the use of a testicular hyalu- 
ronidase in studying the action of 
salicylates and other hyaluronidase 
antagonists in vivo, and in observing 
the possible usefulness of this method 
in testing rheumatic fever patients 
with hyaluronidase of streptococcal 
origin as antigen, to see if such patients 
had a circulating antibody to the spe- 
cific enzyme. Use is also being made 
of this technique in the study of adre- 


Temple University School of Medicine) 
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nal cortical stimulation and of steroid 
hormone inhibitors of hyaluronidase. 

Inhibition of the spreading effect of 
hyaluronidase in animals and humans 
receiving salicylates was originally 
shown by Guerra’; however, Pike** 
was unable to demonstrate any effect 
of sodium salicylate upon hyaluroni- 
dase activity in vitro. The work of 
Dorfman et al.° confirmed the observa- 
tions that relatively low blood levels 
of salicylates in rabbits inhibited the 
spread of India ink injected with hya- 
luronidase into the skin. At the same 
time, it was shown that in vitro inacti- 
vation of the enzyme did not occur 
until very high concentrations of sali- 
cylate were obtained; at the usual 
therapeutic range of salicylate con- 
centration there was no effect upon 
hyaluronidase activity. It is probable 
that this discre ‘pancy between in vivo 
and in vitro results is due to the forma- 
tion of active conjugated forms of 
salicylate produced within the body 
and recoverable from the urine as 
described by Mever*®. 

The study of the spreading factors 
began in 1929 with the discovery by 
Duran-Reynals* that a_ testicular ex- 
tract produced rapid local dissemina- 
tion of vaccinia virus and other sub- 
stances. He subsequently showed that 
the spreading factor was antigenic. 
McClean** independently found that 
testicular extract was effective in alter- 
ing tissue permeability. Chain and 


* Wydase, Supplied by Wyeth Inc., Philadelphia. 
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Duthie’ established the common iden- 
tity of the spreading factor and the 

; mucolytic enzyme which Meyer** 
found to be active in causing hydroly- 


sis of hyaluronic acid, a mucopolysac- 
charide isolated originally the 
vitreous humor?? and subsequently 
shown to be related to the mucopoly- 
the ground 
tissue. An exten- 
sive description of the properties and 
occurrence of hyaluronic 
nature has been made by Meyer*". 
Studies of the antigenicity of the 
spreading factor by McClean** showed 
that the antiserum to bull testis was 
not effective against the enzyme anti- 
from the mouse from 
bacteria. The specificity of the anti- 


from 


torming sub- 


connective 


saccharides 
stance of 


acid in 


gen testis or 


genic activity of hyaluronidase has 
been widely studied and a recent dis- 
cussion of bacterial enzymes in the 


production of specific antisera has been 
presented by Thompson and Moses* 
With respect to 
caused by 
bacteria, there has not been any satis- 
factory correlation between the viru- 
lence of the organism and its ability 
to produce the enzyme!?!®, Friou 
and Wenner!! demonstrated antihvalu- 
ronidase activity in the serum of pa- 
tients with stre ptococcal infections and 
noted that antibody titers were higher 
in the rheumatic fever group than in 
other post-streptococcal diseases. These 
observations confirmed and ex- 
tended by Quinn®® and Harris'®. The 
purpose of the present study is to 
describe a method which may be 
adapted for the in vivo determination 
of these factors. 

Method. Fluorescein dye was diluted with 
saline to a concentration of 1:50000, and 
solution of sodium salicylate was prepared in 
the strength of 40 gamma per 0.1 cc. The 
enzyme employed in the test was derived 
from bull testis and was prepared by dissolv- 
ing 150 turbidity-reducing units in 1 ce. of 
saline. Injections were made with a clean 
tuberculin syringe, % inch, 26-gauge 


infectious diseases 


hvaluronidase- producing 


were 


using \ 
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located in 
and controls. 


needles. The 
corresponding areas i patients 
The volume of material injected varied from 
0.08 cc. to 0.12 cc. in diferent experiments, 
in order to avoid excessive local pressure in 


sites myect d were 


the spreading etlect. 
Intracutaneous wheals made on the 
ot the tore 


fluore sceiln 


were 
arm in most instances, 
in order to esti- 

disappearance without the 
then repeating the test with the 
added. Several tests were done 
the salicylate 


volar surtace 
first using 
mate — the 
enzvine; 


alone 
time 
enzyvine using 
effect 
hvaluroni- 


solution to examine the 
of the drug injected locally upon 
activitv. Patients tested 
rheumatic rheumatoid 
periph ral vascular disease, and 
recelving salicvlate the 
group, blood salicylate 
mined at the time of th 
were done simultaneously 
uals. The 
ated under filtered ultraviolet light, 
sequent observations were made in reflected 
daylight, the color of the dye 
Ing appare nt when the skin was ire ntly stroked 
with ar 
end point was accepted as that time when no 
could be 
The spread of the dye was not evalu- 
ated, because it rapidly disappeared from the 
skin when the enzyme was present 
sible that the use of the dermofluorometer 
would aid in measurement of hyalu- 
uronidase 


included those 
arthritis, 
patients 


latter 


dase 
with fever 
rapv. In_ the 
levels were deter 
test. Control tests 
on normal individ- 
vinally evalu- 


fluorescence was orik 


but sub- 


vellow becom- 


1 alcohol-saturated cotton sponge The 


color appreciated in the injected 


areas. 
It is pos- 


accurate 


antagonists in vivo as suggested in 


the histamine study?. 


Patients receiving salicylates 
i delay in the disappear: ince 
time of the fluorescein indicator when 
hyaluronidase was injected with it, in 


Results. 
showed 


contrast to the rapid disappearance 
noted controls and in patients not 
receiving salicylates. Those patients 
having the highest blood levels at the 
time of testing produced the greatest 
retardation of the disappearance time 
and required a higher concentration of 
the enzvme in order to reduce the time 
to that of Patients with 
rheumatic rheumatoid arthritis, 
and other diseases, who were not 
receiving medications when tested, 
showed no inhibition of enzyme activ- 
ity; in these patients as in the control 
group the average times for dye dis- 
appearance were 4% minutes ‘and 4 


the controls. 
fever, 
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minutes respectively. On 5 occasions 
it was possible to test patients prior to, 
or several days following, a course of 
salicylates, as well as during the treat- 
ment period. The disappearance time 
of the dye using 0.01 cc. of enzyme 
increased from 44% minutes to an aver- 
age of 24 minutes while the drug was 
being administered, indicating that 
inhibition of the spreading effect had 
occurred, permitting the dye to remain 
visible in the skin for a period of time 
approaching that of the dye injected 
alone (Tables 1, 2, and 3) 

The effect of salicylate injected 
locally with hyaluronidase in the pres- 
ence of fluorescein was to increase 
slightly the rate of dye disappearance 
rather than to de ‘lay it, as occurred 
with orally administered salicylate. 
Small amounts of salicylate were em- 
ploved in various concentrations in an 
effort daa ate the enzyme at the 
site of injection; that this would not 
occur was anticipated from the work 
of Mever*’. In higher concentrations, 
salicylate produced a hyperemia at the 
site of injection and increased the rate 
of disappearance from 40 minutes for 
fluorescein alone to 14 minutes when 
salievlate and fluorescein were injected 
together (Table 1). This effect is 
apparently produced by the local irri- 
tating effect of the salicylate. 

The antihistaminic drugs, thephorin 
and pyribenzamine, were administered 
orally to several patients (Table 5) to 
evaluate their effect upon hvaluroni- 
dase iniected  intracutaneously. The 
use of these drugs therapeutically in 
cases of urticaria and allergic skin 
manifestations where histamine mav 
be an imvortant factor suggested that 
if histamine were liberated at the site 
of injection of hvaluronidase it could 
be neutralized and a delav in the 
spreading action produced with these 
drugs. The failure of any delay in the 
disappearance time of the dye to occur 
in these patients receiving antihista- 
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minic drugs is considered as evidence 
against histamine playing a part in the 
hyaluronidase action. 

The enzyme was then used in a pa- 
tient with extensive thromboangiitis 
obliterans and was injected into a pre- 
gangrenous area at the base of the 
toes and several other locations includ- 
ing the left hand where a_ positive 
Allen’s sign was present. The dye was 
found to disappear at the same time 
from all the injected areas, including 
the ischemic site, as well as from the 
hand either when the radial artery was 
es or when obliterated by pressure. 

Capillary fragility tests were per- 
formed by Gothlin and Rumple-Leede 
methods following intracutaneous 
injection of hyaluronidase into several 
normal persons. The number of pe- 
techiae counted in the injected areas 
did not differ significantly from the 
number counted in adjacent areas. 
These observations were considered as 
evidence opposed to the proposal that 
hvaluronidase has a direct effect upon 

vascular structures which will increase 
capillary fragility* 

One case of porphyria receiving no 
treatment showed a very rapid disap- 
pearance time both with the enzyme 
and without it. The dye disappeared 
in 17 minutes (average normal, 40 
minutes) and with the enzyme added 
to it the time decreased to 3 minutes 
(average normal, 4 minutes) (Table 
1). It was noted that any injection 
given to the patient was surrounded 
by an area of intense hyperemia which 
suggested that local factors of blood 
flow and tissue irritability were of im- 
portance in evaluating the results of 
the procedure. There was no measur- 
able inhibition of hyaluronidase in vivo 
bv the porphyrins which were present 
in high concentration in the urine. 

A method for estimating roughly the 
amount of inhibition of the enzyme 
was accomplished by increasing the 
concentration of hyaluronidase in the 
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dye solution (Table 3). The amount 
ot ise inhibition present in 
salicylate- treated patients was assayed 
by increasing the enzyme content. of 
the skin test until the disappearance 
time of the dye was equal to that of 
a control patient injected with 0.01 
ot In ( M.K. ) 

receiving both salicylate and hilton. 
it was 
luronidase concentration 14 times that 
of the control to produce an equiva- 
lent disappearance time. In another 
instance (J.M.), while on salicylates, 
6 times as hyaluronidase 


cc. enzyme. one case 


necessary to increase the hvya- 


as much was 
TABLE 1.—DISAPPEARANCE 
HYALURONIDASE, 
CUTANEOUSLY, IN 4 NORMALS, 24 NON- 
PATIENT WITH ACUTE PORPHYRIA 


TIME OF 


SALICYLATE-TREATED PATIENTS. 


INHIBITION 


AND SODIUM SALICYLATE 


Untreated Rheumatic 
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required to produce a disappearance 
time of 5 minutes as when the same pa- 
tient was not taking the drug. Several 
such observations were made, but there 
are insufficient data at this time to at- 
tempt a correlation between the blood 
salicylate levels the 
hvaluronidase inhibition found in these 
patients. 

Discussion. A recent report by Ful- 
confirms previous evidence of 
and of Pike*' to the effect 
inhibit the 
hva- 

the 


and amount. of 


ton'* 
Dorfman®, 
that salicylate 
hvdrolvsis of hyaluronic 
in 


does not 


acid by 


luronidase vitro. However. 


FLUORESCEIN, AND OF FLUORESCEIN, 


IN COMBINATIONS, INJECTED INTRA- 
RHEUMATIC CONTROL PATIENTS, AND 1 
Disappearance Time in Minutes in 29 Subjects 


fyent and Dose (in ce Normals 
non-rheumatic deute 
Tests Fluor Hyal. Sod. Sal 1 B ( dD Mean Range Porphyria 
| 0. lee 9 36 42 $4 36 to 62 17 
0.08 0.01 0.02 | 3 
0.09 0.02 14 13 14 13) 
5 0.06 0.06 10 8 11 12 
6 0.06 0.01 0.06 3 3 2 2 
1. Fluor.— Fluorescein 1:50,000 solution in saline 
2. Hyal.— Testicular hyaluronidase (Wydase) 150 Turbidity reducing units per ce. 
3. Sod. Sal.—Sodium Salics late solution: 400 gamma per 0.1 ce, 
TABLE 2.—DISAPPEARANCE TIME OF FLUORESCEIN AND HYALURONIDASE 
INJECTED INTRACUTANEOUSLY IN UNTREATED RHEUMATIC FEVER AND IN 


Disappearance Time in Minutes 


Salicylate-treated patients* 


Agent & Dose (ce. Fever (8 patients L.E Rh} Rh.Ard 
Tests Fluor. Hyal? Mean Range Mean Range 
l 0.10 +8 34 to 72 52 2 to 63 
2 0.09 0.01 $+} 3} to 6 24 14 to 58 
1. Fluor.— Fluorescein 1:50,000 solution in Saline 
2. Hyal.— Testicular hyaluronidase (Wydase) 150 TRU « 
3. L.E. —Lupus erythematosus— 2 patients 
4, Rh.F.—Rheumatic fever—16 patients 
5. Rh. Ar. Rheumatoid arthritis—4 patients 
Blood salicylate levels—10.5 to 21.9 mg. 100 ce 
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TABLE 8. DISAPPEARANCE TIME OF FLUORESCEIN AS INFLUENCED BY IN- 
CREASING CONCENTRATIONS OF HYALURONIDASE IN SALICYLATE-TREATED 
PATIENTS 

Disappearance Time in Minutes 
nt A Dose - 


Non-treated R.F.* 
Fluor patients L.E. Rh.H Rh. AS R.FS a b a b 
01 0 61 34 42 37 41 39 42 44 
0 09 0 01 36 22 16 14 5 2 24 
0 08 0 02 + $1 Ss + 
0 06 0 O04 28 16 12 be 
0 04 0.06 21 12 9 
diluent 0.1 10 
diluent 3} 


1. Fluor. — Fluorescein 1:50,000 solution in saline 

2. Hyal. Testicular hyaluronidase (Wydase) 150 TRU ‘ce. 

3. LE. Lupus erythematosus, salicylate level, 14.6 mg. 100 ce. 

t. RhH.D. Rheumatic heart disease, salicylate level, 19.5 mg. 100 ce. receiving quinidine sulphate 
0.4 gm. q.i.d. 

5. RhoA. Rheumatoid arthritis, salicylate level, 18.5 mg. 100 ce. 

6. R.F.- Rheumatic fever, recurrent, salicylate level, 12.2 mg. 100 cc 

7. R.-F.— Rheumatic fever. (a) Pre-salicylate. (b) Salicylate level —10.5 mg. 100 ce. 


8. Rheumatic fever. (a) Salicylate level 21.9 mg. 100 cc. (b) 4days after salicylate discontinued. 


TABLE 4.) EFFECT OF ORAL ANTIHISTAMINICS ON DISAPPEARANCE TIME OF 
PLUORESCEIN, SHOWING ABSENCE OF HYALURONIDASE INHIBITION, 


Disappearance Time in Minutes in 3 patients before and 
during anti-allergic therapy 


Thephorin Pyribenzamine Thephorin 
iygent & Dose (ce. mg. q.id. 100 mg. q.id 50 mg. q.4-h. 
Fluors Hyal? Before During Before During Before During 
0.1 0 36 32 52 60 42 40 
0.08 0 02 5 5} 3} 


1. Fluor. Fluorescein 1:50,000 solution in saline 


2. Hyal.— Testicular hyaluronidase (Wydase) 150 Turbidity reducing units per ce. 


TABLE 5. EFFECT OF INTRAVENOUS HEPARIN ON THE DISAPPEARANCE TIME 
OF FLUORESCEIN AND HYALURONIDASE, SHOWING PARTIAL INHIBITION OF 
HYALURONIDASE ACTIVITY. 

Disappearance Time in Minutes in 2 
patients receiving heparin 


Heparin 500 mg. in Heparin 50 mg. 
Agent & Dose (cc.) 500 ee. continuous q.4.h. 
Fluor. Hyal2 Before During Before During 
0.1 38 38 53 oes 
0.09 0.01 4 16 43 22 


1. Fluor.—Fluorescein 1:50,000 solution in saline 
2. Hyal.—Testicular hyaluronidase (Wydase) 150 Turbidity reducing units per ce. 
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observations of Guerra!’ 
that 
action 


indicating 
antagonism to hyaluronidase 
was effected by salicylates in 
rabbits and humans were substantiated 
Dorfman’. Sodium salicylate given 
1 dosage sufficient to produce thera- 
blood levels resulted in the 
inhibition of the spreading activity of 
hyaluronidase in rabbits. Graded 
increments of salicylates in vitro did 
not inhibit the enzyme until levels 
were reached which were capable 
denaturation of protein. The lack of 
effect of salicylate injected locally with 
the enzyme has been observed previ- 
ously and that certain 
conjugation products of salicylate 


suggeste 
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ence of antibody. Salicylates 
inhibit the spreading effect of 
enzyme in vivo by 
pituitary-adrenal 


may 
the 
activation of the 
system which 
been shown to inhibit hyaluroni- 
dase**-**, However, a direct action of a 
metabolically active product of salicy- 
late upon ‘the collagen altering its 
reaction to hyaluronidase should be 
studied. 

The influence upon 
capillary perme ability has been sub- 


of hyaluronidase 


ject to inve stigation by Duran- 
Reynals*, Mever*®, Chambers*, and 
others'®. Chambers was unable to 
detect any changes in the rate of 


edema formation with testicular extract 


metabolism may be responsible for (Chambers quoted in Duran-Reynals*; 
Time in minutes for Disappearance of Fluorescein 
Patients 0 5 10 1S 20 25 30 35 40 45 50 55 60 65 70 
22 Salicylate-treated Fluor. 
| ** Rheumatic fever i j Fluor.’ & Hyal, 
| 8untreated T Fluor. 
| “* Rheumatic fever LES Fluor. & Hyal. 
28 Controls 7 Fluor. 
Fluor. & Hyal. 


No Disease 


Range of time for dye 


disappearance below 


average time 


> 


Fic. 1.—Inhibition of Hyaluronidase in 22 


Salicylate- 


Range of time for dye 
f } disappearance above 


average time 


treated Rheumatic fever patients, as 


compare d to 8 untreated cases and 28 controls, 


150 


Turbidity reducing units per ce. 


1. Fluor.—Fluorescein 1:50,000 solution in saline. 
2. Hyal.—Testicular hyaluronidase (Wydas¢ 
the inhibition observed. Gentisic acid 


and related compounds ci apable of in- 
hibiting the enzyme were recovered 
from the urine of patients receiving 
salicylates orally®°. It is not clear as to 
what effect is produced by salicylates 
in vivo upon the hyaluronic acid- 
hyaluronidase system that is not de- 
monstrable in vitro. That salicylate has 
an inhibitory effect upon antibody for- 


mation has been clearly shown by 
Swift®®, Jager*°, and Homberger'’ 
using different types of antigenic 
stimuli. However, the inhibition of 


testicular hvaluronidase by salicylate- 
treated patients is not due to the’ pres- 


no change blood pressure has been 
found with its use intra-arterially in 
animals®. However, Duran-Reynals* 
and later Aylward', found that the 
rate of passage of dye into the tissues 
when injected with hyaluronidase was 
much increased. Rece ntly Elster, Free- 
man, and Dorfman’, using T 1824 with 
testicular extract administered intrave- 
nously, noted the occurrence of edema 
and the rapid diffusion of dye into 
certain indicating an 
increase in capillary permeability. Gn 
the other hand, Meyer and Ragan*! 

state that increased cz apillary perme- 
ability was not present when the 


tissues of rats, 
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enzyme was injected intravenously, 
but could be produced by injecting it 
into the tissues. In the present work 
it was not possible to demonstrate any 
increase in capillary fragility using the 
positive pressure methods following 
the injection of varying concentrations 
of the enzyme intracutaneously and 
counting the number of petechiae in 
the area ot injection 15 minutes later. 
In addition, a patient with extensive 
thromboangiitis obliterans showed no 
difference in reaction to the enzyme 
in areas of severe involvement ( pre- 
gangrenous ) as compared with normal 
areas of skin. Thus, hyaluronidase in 
concentration sufficient to produce a 
rapid disappearance of the indicator 
dye did not have any appreciable ef- 
fect upon capillary permeability in 
these observations. Swyer'’ was not 
able to demonstrate any significant 
change in permeability ofc: apillaries, 
using testicular hyaluronidase. In the 
investigations of Wislocki ct 
although histochemical studies revealed 
metachromatic staining within the 
walls of blood vessels indicating the 
presence of di- 
gestion of these tissues in hvaluroni- 
dase failed to meta- 
chromasia, indicating the absence of 
hvaluronic acid or substances sus- 
ceptible to the enzvme in these tissues. 

In patients treated with antihista- 
mines, the effect of hyaluronidase in- 
jected with fluorescein indicator was 
not different from that in normal con- 
trols. This result is to be contrasted to 
those found in patients tested with 
histamine intracutaneously, using the 
same indicator, wherein its rapid dis- 
appearance was reversed by the use of 
antihistaminic agents®. These results 
would indicate that the modes of 
action of hyaluronidase and histamine 
locally are different. since the latter 
is inactivated by antihistaminic drugs, 
while the former is not. It was con- 
sidered as possible that the local injec- 
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tion of the enzyme and indicator may 
release histamine at the site. This 
would e xpli iin the discrepancy between 
the in vivo and in vitro findings con- 
cerning the effect of salicylates. How- 
ever, the lack of any antagonism to 
hyaluronid: ise by the antihistaminic 
drugs tends to exclude this possibility. 
In contrast, Mayer and Kull** found 
that antihistamines injected into rats 
did reduce the area of spread of India 
ink by hyaluronidase; and Swyer*’ 
stated that the spreading action of 
hyaluronidase was potentiated by his- 
tamine and that this latter agent was 
inhibited by the administration of 
salicylate. None of the present find- 
ings are in accord with these views. 
There have been some observations 
to indicate that estrogenic and adrenal 
cortical hormones may be important 
factors in the regulation of — tissue 
permeability, perhaps through — the 
action of these hormones upon the 
mucoid ground substance. Estrones 
have been shown to increase the 
hyaluronic acid content of the sexual 
skin of monkeys during the estrous 
cvcle**; and Sprunt* demonstrated 
inhibition of the spread of India ink 
injected with hyaluronidase in rabbits 
treated with estrogen or in pseudo- 
pregnancy. It has been shown that the 
spreading effect of hyaluronidase _ is 
enhanced considerably by removal of 
the adrenal glands in animals and that 
this defect is correctable by the admin- 
istration of adrenal cortical extract**. 
In the human, activation of the 
adrenal cortex 6f epinephrine, or by 
surgery, will inhibit the spreading 
effect of hvaluronidase as dete ‘mined 
by fluorescein disappearance**. Pre- 
liminary observations with AC TH and 
cortisone show marked inhibitory 
effects upon hvaluronidase activitv**® 
A more detailed discussion of dheee 
findings is in preparation. Employing 
the viscosimetric method for the detec- 
tion of inhibition of hvaluronidase. 
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Hakanson and Glick were unable to 
correlate levels of inhibition detected 
in the sera of females with sex hor- 
monal changes occurring during vari- 
ous phases of the menstrual cycle or 
during the various stages of pregnancy. 
In performing this test we have em- 
ploved only an enzyme of testicular ori- 
gin and have observed no antagonism 
to it in patients with post-streptococcal 
whom the titers of anti- 
hvaluronidase should be elevated. It 
will be necessary to test for these spe- 
cific antihvaluronidases by means _ of 
enzyme obtained from the streptococ- 
cus, pneumococcus, and the other or- 
ganisms capable of producing them 
and for which specific antibodies are 
found in the course of diseases due 
to these organisms*?. Good and Glick!® 
found serum inhibitor for hvaluroni- 
dase to be high in acute rheumatic 
fever. Unlike antibody which is spe- 
cific for certain hyaluronidases, serum 
inhibitor is non-specific in its action. 
It is more heat labile, has a lower 
electrophoretic charge densitv than the 
antibody"; and can be more accurately 
measured by the viscosimetric method. 
In untreated rheumatic fever patients, 
no effect of serum inhibitor could be 
detected by the fluorescein disappear- 
ance method described here. 
Salicvlate-treated patients have in- 
variably neutralized the spreading 
factor to some extent when the enzvme 
is injected intracutaneously with a 
fluorescein dve indicator. The degree 
of inactivation was semi-quantitated in 


diseases in 


several patients, showing that approx-. 


imately 6 to 14 times as much enzvme 
was necessary to cause the disappear- 
ance of the dve in salicylate-treated 
patients as in untreated controls. 
Observations made upon patients 
receiving henarin in the treatment of 
thromboembolic disease indicate that 
shortly after the injection of heparin 
intravenously the enzyme is_ inacti- 
vated, so that the dye remains in the 
skin for a longer interval. As the Lee- 
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White clotting time returns to normal, 
this effect is lost and the dye is rapidly 
dissipated by the enzyme. Previous 
observations have shown that heparin 
is antagonistic to the action of hya- 
luronidase Swvyert! dem- 
onstrated that heparin in low. con- 
centration was inhibitory to hvaluroni- 
dase in vitro, while very high concen- 
trations of salicvlate were necessary 
for similar inhibition of the enzvme. 

Summary. Employing a fluorescein 
dve indicator, injected intracuta- 
neously, it was possible to evaluate 
the spreading action of hyaluronidase 
injected with the dve. 

l. patients treated with salicy- 
lates, the action of hvaluronidase was 
found to be inhibited. The disappear- 
ance time of the dye was markedly 
delaved in these patients. 


2. dilute” solution of sodium 
salievlate. injected locally with the 
enzvme and indicator dye, increased 


the rapiditv of dve disappearance be 
cause of the local irritative effect. 

3. Testicular hvaluronidase was not 
inhibited in untreated with 
acute rheumatic fever. in the 
titers of streptococcal antihvaluron- 
idase as well as inhibitor are 
presumed to be increased. 

4. During the course of administra- 
tion of antihistaminic drugs. there was 
no inhibition of hvaluronidase. 


patients 
whom 


serum 


5. Intravenous heparin appeared _ to 
inhibit the action of hvaluronidase 
somewhat whereas the venous clotting 
time was prolonged. 

6. No effect of the spreading factor 
on cutaneous capillary fragility could 
be demonstrated by the use of fragility 
tests, nor in a patient with extensive 
vascular disease. 

7. Preliminary observations indicate 
that this method may be useful in 
evaluating the effect of various steroid 
hormones, or adrenal cortex stimula- 
tion upon the action of hyaluronidase 
in the human. 
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EXPERIENCES WITH THE DILUTE PROTHROMBIN TIME IN 
THE DIAGNOSIS OF THROMBO-EMBOLIC DISEASE 


By Juttus J. Sacus, M.D. 
CLINICAL INSTRUCTOR IN MEDICINI 
NEW YORK, NEW YORK 


(From the Department of Medicine, New York University College of Medicine, 


and the 


Third Medical Division, Bellevue Hospital 


Because of the difficulty in the clini- 
cal detection of thrombo-embolic dis- 
ease, there is a need for a laboratory 
test to confirm the presence of intra- 
vascular thrombosis. In 1944, Shapiro® 
suggested that an acceleration of the 
dilute (12.5%) prothrombin time oc- 
curs frequently during the early stage 
of thrombophlebitis and, or, pulmonary 
thrombo-embolization. Cotlove and 
Vorzimer! found an accelerated dilute 
prothrombin time in 4 of 5 non-cardiac 
patients with thrombo-embolism, and 
1 of 8 cardiac patients with thrombo- 
embolism. The concept of hyperpro- 
thrombinemia® as a premonitory sign 
of thrombo-embolization could not be 
confirmed by Nitsche, Gerarde and 
Deutsch®, who correlated an acceler- 
ated dilute prothrombin time with an 
increased plasma fibrinogen level in 
the majority of determinations. Hurn, 
Barker and Mann‘, using the dilute 
prothrombin time, were unable to de- 
tect a difference between the control 
group and the group with thrombosing 
tendencies. Using barium sulfate 
treated plasma instead of saline as 
the diluent, Tuft and Rosenfield® were 
unable to find a significant correlation 
between thrombo-embolic disease and 
an accelerated reaction. They found 
acceleration frequently in early liver 
disease. Recently, Wiener and Shapiro® 
in a series of human plasmas found no 
correlation between diluted prothrom- 


bin time and fibrinogen concentration, 
and reiterate the concept of hyperpro- 
thrombinemia in the presence of intra- 
vascular thrombosis‘. 

The following study was undertaken 
to evaluate the dilute prothrombin 
time determination as a diagnostic test 
in patients with thrombo-embolism. 


Method. The prothrombin time determina- 
tions were performed using the Link-Shapiro 
modification® of the Quick method®. The 
dilute prothrombin time was determined by 
a 12.5% dilution of plasma with physiological 
saline. In our laboratory, in normal subjects, 
the prothrombin time was 14 to 17 seconds, 
when undiluted plasma was_ used, and 33 
to 42 seconds with diluted plasma. A dilute 
prothrombin time of 28% seconds or less was 
considered to be accelerated. 


Data and Prothrombin 
time determinations were made on pa- 
tients with a clinical diagnosis of intra- 


Discussion. 


vascular thrombosis, and on patients 
with other diseases. In instances where 
serial determinations were made, the 
most accelerated value was included 
in this report. Table 1 summarizes 
dilute prothrombin time determina- 
tions obtained in thrombo-embolic and 
miscellaneous diseases. In only 36% of 
patients with intravascular clotting was 
the dilute prothrombin time found to 
be accelerated. In a group of miscel- 
laneous diseases without thromboses. 
31% of the patients had shortened 
dilute prothrombin times. The data in- 
dicates thant there is no significant rela- 


® The thromboplastin was kindly furnished by Chilcott Laboratories, the Maltine Company 
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tionship between intravascular throm- 
bosis and accelerated dilute 
prothrombin time. 

The diagnoses of the various cases 
included in Table 1 are listed in 
Tables 2, 3, and 4. Three cases (4, 
and 22) in Table 3 are of particular 
interest since thrombosis occurred in 
the presence of a delayed prothrombin 
time. The markedly prolonged undi- 
lute and dilute prothrombin time seen 
in Patient 12 is especially noteworthy 
since this patient developed thrombosis 
of the femoral artery at a prothrombin 
level which would have been consid- 
ered therapeutic had the patient been 
receiving Dicumarol. Two patients in 


Table 4 had hepatitis, and 2 had cir- 
rhosis of the liver, which is in accord 
with the findings of Tuft and Rosen- 
field’. In addition, 2 patients with gout 
and 3 with chronic glomerulonephritis 
showed accelerated dilute prothrombin 
values, without clinical evidence of in- 
travascular thrombosis. 

Plasma fibrinogen® and dilute pro- 
thrombin times were determined si- 
multaneously in a group of patients and 
the results are plotted in Fig. 1. With 
few exceptions, the plotted values form 
a hyperbole and resemble the fibrino- 
gen dilution curves of Deutsch and 
Gerarde*. The majority of accelerated 
dilute prothrombin times were associ- 


TABLE 1.) COMPARISON OF DILUTE PROTHROMBIN TIME IN THROMBO-EMBOLIC 
AND IN) MISCELLANEOUS DISEASES 


Below 29 See. Above 29 See. 
Total No. No. 
No. 
Thrombo-embolic 20* 35.7 64.3 
Miscellaneous or 31.2 +4 68.8 
* Table 2 ** Table 8 *** Table 4 


TABLE 2.) CASES OF THROMBO-EMBOLISM WITH ACCELERATION OF THE 
DILUTE PROTHROMBIN TIME 


Prothrombin Time (sec.) 


Whole Plasma 12.5°¢ Plasma 


Case Diagnosis 

1. Phlebothromb. 14} 284 
2. St Phlebothromb. after myocard. infarct. 7} 264 
3. D°A. Phlebothromb., bilat. after myocard. infarct. 163 28 
Wi Pulm. infarct. 12} 26 
5. Ma. Pulm. infarct. 12 25 
6. Go. Thrombophlebitis, saphenous vein 14 24} 
7. La Pulm. infarct. 13} 26 
8. Ad Mult. pulm. emboli, Thrombophleb., poplit. vein 17 28 
9. Bo Phlebothromb. 14 273 
10. Ki. Cerebr. thrombosis, Polyeythemia 15} 264 
tl. Ma Thrombophleb., saphenous vein 16} 283 
12. Va Thrombophleb., ileofemoral vein, sec. to Ca. of Cervix 15 24} 
13. Co Thrombosis, dorsalis pedis art., Phlebothromb. 17 26 
14. Ky. Pulm. infarct. 15 26 
15. Am Embolus, femoral art., Phlebothromb., Myoc. infarct. 15} 284 
16. Bo Phlebothromb. bilat., 18 273 
17. Te. Thrombophleb., brachial vein 13 243 
18. Bo Cerebr. embolus, Subac. bact. endocard. 133 26 
19. Ma Phlebothromb. 14} 284 
20. Ho Thrombophleb., ileofemoral vein 123 273 


* Fibrinogen was determined by the method of Cullen and Van Slyke?. 
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TABLE 3.— CASES OF THROMBO-EMBOLISM WITH NORMAL OR PROLONGED 
DILUTE PROTHROMBIN TIME 


Prothrombin Time (sec. 


Case Diagnosis Whole Plasma 12.5°, Plasma 
Thrombosis, femoral art. 133 38} 
2. Vo Severely thrombosed hemorrhoids 15 38 
3. Ba Phlebothromb., bilat. 163 373 
+. Fa Mult. platelet thrombosis (diagnosed at necropsy 22) 35} 
5. Am Phlebothrombosis 17 +1 
6. Op. Thrombosis, dorsalis pedis artery 173 1! 
8. Gr Phlebothromb. 14 32 
9. Bu Thrombophleb., ileofemoral vein 14 34 
10. He. Thrombosis, femoral art., Phlebothromb. 14 32} 
11. D’Ac. Thrombophleb., femoral vein 164 32 
12. Ro Thrombosis, femoral art. 29} 101} 
13. Cr Embolus, brachial art 20 42 
14. Ki. Phlebothromb 14} $1 
15. Mu Thromboses, both femoral art. Leukemia 23} 38) 
16. Me. Thrombophleb., brachial vein 19 +l 
17. Ho Emboli to brach., fem., poplit. arts. 17 5! 
18. Kl. Superfic. thrombophleb 17 39 
19. Si Superfic. thrombophleb., Pulm. infarct 17 2 
20. Sb. Thrombophleb., ileofemoral vein 15 o4 
21. Ba Cerebral embolus, auric. fibrill. 14! 5 
Z 22. Ma. Mult. pulm. infarct. 19! 55 
23. El Phlebothromb. 16 36 
e= 24. Gr Embolus, poplit. art., Phlebothromb. 16 32 
25. Ce Pulm. infarct., Phlebothromb. Is 36 
26. Cl Thrombosis. subclavian vein 14 5 
27. Li Thrombophleb , ileofemoral vein 14 36 
28. Le. Cerebr. embolus, aur. fibrill. 13 7 
29. Ka. Thrombophleb., saphenous and fem. veins 15} 1S 
30. Ca. Auric. fibrill. embolus to poplit. art., Phlebothromb. 17 33 
$1. Ko. Thrombophleb., femoral vein 17} Ho} 
32. Wa Phlebothrombosis 15} $4 
33. We Embolus, poplit. art., Phlebothromb. Ish 34) 
34. Pi Phlebothromb. 17 $Y 
$5: Fi. Aurie. fibrill., Pulm. embolism 17 36 
36. Ra Phlebothromb. 17 HO) 
rABLE 4.—CASES WITHOUT CLINICAL EVIDENCE OF THROMBO-EMBOLISM, WITH 
ACCELERATION OF THE DILUTE PROTHROMBIN TIME 
Prothrombin Time (sec. 
Diagnosis Whole Plasma Plasma 
1. Ha. Purpura, nonthrombocytopenic 15} 27 
2. Wa, Bleeding pep. ulcer. Recent transfusions 13 23} 
3. Do. Cholelithiasis 16! 27 
4. Sa. Arteriosel. ht. dis., Cong. ht. failure 14 26) 
&. St. Pneumonia 13 26 
6. Bo. Arterioscl. ht. dis. 133 24 
7. Ap. Arterioscl. ht. dis., Cong. ht. failure 15} 28) 
8. Mo. Pulm. fibrosis and emphysema 15 26 ‘ 
9. Jo Thyroid adenoma, Diab. mellitus, Aspir. pneum 15 17} 
10. Fo. Cirrhosis of liver 12 26) 
1}. Pe. Ac. follic. tonsillitis 133 28 
12. Fe. Chr. glomerulonephr. 15} 22} 
13. Mu. Cirrhosis of liver 14 24 
14. Go. Infectious hepatitis 13 26) 
15. O'L. Acute nasopharyngitis 13} 27 
16. St. Chr. glomerulonephr. 16 28} 
17. Ja. Gout 16! 25} 
18. Po. Gout RE: 27 
19. Ma. Infectious hepatitis 12 24} 
20. Ho. Chr. glomerulonephr. 13} 26 
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ated with an elevated plasma fibrin- 
ogen level. 

In an attempt to determine whether 
an accelerated dilute prothrombin time 
represents hyperprothrombinemia, a 
comparison was made between the 
amount of Dicumarol required — to 
inaintain therapeutic levels in patients 
with and without an accelerated dilute 
prothrombin time. If the concept of 
hyperprothrombinemia is valid, one 
might expect patients with an acceler- 
ated dilute prothrombin time to  re- 


significant that the average dose in 
both groups approximated each other 
by less than 6%. 

Summary. In our experience, an 
accelerated dilute prothrombin time 
did not reflect the presence of intra- 
vascular thrombosis. The test was 
found to be accelerated in only one 
third of patients with intravascular 
clotting, as well as in one third of 
patients without thromboses. 

The acceleration appears to be re- 
lated to the fibrinogen level and as 
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DILUTE (12.5%) PROTHROMBIN T!ME IN SECONDS 


hic. 1.—Effect of plasma fibrinogen on the dilute prothrombin time. 


quire larger doses of Dicumarol. This 
was not found. In 11 patients with an 
accelerated dilute prothrombin time, 
the average Dicumarol dose for 14 
days was 1181 mg. In 23 patients, with 
normal dilute prothrombin time, the 
average dose for 14 days was 1117 mg. 
Although individual differences in 
rates of absorption and sensitivity may 
have influenced the results, it seems 


such probably has no more specificity 
than the erythrocyte sedimentation 
rate. 

The fact that patients with acceler- 
ated and normal dilute prothrombin 
times require similar doses of Dicuma- 
rol for maintainence of therapeutic lev- 
els suggests that an accelerated dilute 
prothrombin time is not indicative of 
hyperprothrombinemia. 
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(From the Gastroenterology Research 

URINARY pepsinogen (urope psin) is 
the proteolytic enzyme of urine which 
is active in the acid range of pH. 
Although the existence of this enzyme 
has been known since 1861*, interest 
in the subject has only recently in- 
creased—possibly because of the de- 
velopment of more accurate methods 
of determining pepsin, but certainly 
stimulated by the review of this sub- 
ject by Bucher®, 

Some aspects of the physiological 
behaviour of uropepsin seem clear. 
The enzyme is stable in alkaline urine 
and seems to be identical with gastric 
pepsinogen. It is derived from the 
glands of the gastric mucus membrane, 
since it is absent from the urine of 
gastrectomized animals**, and also of 
subjects with the achylia gastrica of 
pernicious anemia*"!, This proenzyme, 
formed in the peptic cell, is evidently 
partitioned into exocrine and endo- 
crine fractions. The major portion is 
secreted in the inactive form into the 
gastric lumen, where it is converted to 
active pepsin in the presence of HCI. 
In the latter form it cannot undergo 
gastrointestinal absorption, as_ evi- 
denced by the observation that the 


* Preliminary report presented before the 2 


Laboratory, 


The Mount Sinai Hospital) 


feeding of pepsin to men and animals 
does not increase their urinary excre- 
tion of the enzyme*. The smaller por- 
tion of pepsinogen diffuses from the 
peptic cells into the blood stream by 
way of the tissue fluid, and is excrete d 
in the urine without being activated. 
Gastric analyses were performe on 
only a few of the patients in this study. 
We have, just comple ted 
another systematic study in this lab- 
oratory, and the evidence obtained® 
supports the concept that uropepsin 
excretion increases with the level of 
gastric secretory activity. 


however, 


Clinical studies by Farnsworth. 
Speer, and Alt, in patients with per- 
nicious anemia®, by I. A. Mirsky and 


collaborators in subjects with peptic 
ulcer'™!, as well as the older work of 
Gottlieb?, have indicated that the 
determination of uropepsin may have 
diagnostic significance. Accordingly, 
the present study was undertaken to 
obtain evidence for assessing the value 
of this determination under standard- 
ized conditions, in patients with dis- 
orders of the upper gastrointestinal 
tract. 


9nd Graduate Fortnight of the New York 


Academy of Medicine and published in the Bull. N. Y. Acad. Med., 26, 281, 1950. 
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Methods. Urinary pepsinogen was meas- 
ured by I. A. Mirsky’s modification® of the 
Anson-Mirsky-Bucher method for pepsin, 
using the lyophilized bovine hemoglobin 
powder as substrate recently reported from 
this Laboratory!®. The amount of proteolysis 
is measured colorimetrically in terms of tyro- 
sine liberated. All determinations were run 
in duplicate, and paralleled with a blank of 
urine inactivated with trichloracetic acid. In 
keeping with the notation developed origi- 
nally by Anson and Mirsky!, a practical unit 
of uropepsin activity may be defined as the 
amount of enzyme which releases 1x10-4 
mEq. of tyrosine from the substrate under 
their standardized conditions. 

Urines were collected for periods of 3 
to 12 hours, either with the subject in the 
fasting resting state, or 5 to 8 hours _post- 
prandially. The results of the enzyme meas- 
urements were expressed as the average num- 
ber of units of uropepsin excreted per hour 
(units/hr.) throughout the period of collec- 
tion. 


Clinical Material. Ninety-nine sub- 
jects were investigated in this study. 
They fell into 6 clinical categories. 
characterized as follows: 1) A control 
group, without gastrointestinal com- 
plaints or demonstrable disease; 2) 
patients with duodenal or marginal 
ulceration following subtotal gastrec- 
tomy: clinically active, and confirmed 
either by the roentgen demonstration 
of an ulcer niche, or by surgical resec- 
tion; 3) patients with benign gastric 
uleer proven by histological examina- 
tion following gastric resection: 4) 
individuals with malignant gastric neo- 
plasms; 5) subiects with the achvylia 
gastrica’ of Addisonian pernicious 
anemia; 6) a patient with a_ total 
gastrectomy. Renal function, as judged 
by routine urinalysis and blood urea 
nitrogen, was normal in all subjects. 

Results. The urinary pepsinogen ex- 
cretion per hour for each of these 
clinical categories is listed in Table 1. 
where the range for each group and 
the mean value is given. The frequency 
distribution of the uropepsin values is 
given in Table 2 for each of the clinical 
groups studied. 


URINARY 


PEPSINOGEN ENCRETION 

1. Control group. This comprised 44 
individuals, both normal subjects from 
the laboratory staff and convalescent 
patients from the hospital wards. These 
subjects had either no gastrointestinal 
complaints or only minor ones with 
no demonstrable gastrointestinal 
They between QO and 
136 units per hr., the average value 
being 47. It will be seen trom Table 2 
that 95% of this group excreted less 
than 100 units per hr. 

2. Duodenal and stomal ulcer group. 
This comprised 35 subjects: 29 with 
duodenal, and 6 with jejunal ulcera- 
tion. All were clinically active, and the 
ulcer was demonstrated either as a 
niche by Roentgen-ray, or by surgical 
These patients | excreted 
between 114 and 373 units per hr., the 
average being 180, Thus. on the aver- 
age, the duodenal and marginal ulcer 
group excreted 4 times as much uro- 
pepsin as did the control group. 
Despite the overlap of the ranges of 
these 2 groups, the difference between 
their means is statistically significant 
(t= 113, n=—77, P< 0001). 

3. Gastric ulcer. Five subjects with 
proven benign gastric ulcers excreted 
between 43 and 125 units per hr., the 
average being S80. This group is small. 
but apparently falls within the values 
of the control group. 

4. Gastric neoplasms. Seven subjects 
were studied in this categorv: 6 with 
carcinoma, one with a leiomyosarcoma. 
The range in this group was 0—112 
units, the average 53. Again, although 
small, these values fall entirely within 
the range for the control group. 

5. Pernicious anemia. Seven subjects 
with Addisonian pernicious anemia 
were studied; 4 of them were clinically 
in remission, and 3 in relapse. All had 
a histamine refractory achlorhydria, 
and the absence of pepsin in the gas- 
tric juice. All excreted no uropepsin. 

6. Total gastrectomy. This patient 
was incapable of elaborating pepsin- 


dis- 


ease. excreted 


resection. 
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TABLE 1. 
No. 
Clinical Category of Cases 

a. Control +4 

4. Duodenal or stomal ulcer 35 

c. Gastric ulcer 

d. Gastric neoplasm 7 

e. Pernicious anemia 7 
Total gastrectomy | 


PABLE 2.0 FREQUENCY DISTRIBU 


rope psin 
Duodenal and 
Stomal Uleer 


E-rcretion 


Units hour Control 


5S 

OO 79 6 

5 

100-119 
120-139 
140-159 Ss 
1 


160-179 
180-199 
200-219 

239 
240-259 
279 


209 


220) 


260 
250 
500-366 $ 


No. of Cases $4 $5 


ogen, and this was reflected his 
failure to excrete uropepsin. 
Discussion. These results are in 


keeping with the reports of I. A. 
Mirsky and his collaborators® and indi- 
that subjects with 
duodenal stomal ulceration 
excreted, on the average, 4 times as 
much urinary pepsinogen as did the 
group without such ulceration. The 
combined groups of gastric ulcers and 
gastric neoplasms is admittedly small, 
but these patients all excreted uro- 
pepsinogen in amounts similar to the 
control groups. 

In view of the relationship shown by 
us to exist between gastric secretory 


cate clearly our 


active or 


URINARY 


URINARY PEPSINOGEN EXCRETION IN UNITS PER HOUR 


TION 


Clinical Categories 


PEPSINOGEN EXCRETION GS] 


Range Mean Mean 
0-186 + 6) 
114-375 180 +12) 
£3-125 SO 
0-112 
0 


UROPEPSIN EXCRETION PER HOUR 


Gastric Gastric Total 
Uleer Neoplasm Gastrectomy 

7 | 
2 

l l 

7 7 1 


activity and uropepsin output in the 
resting state, these observations are 
consistent with the known hyper-sec- 
retory activity of the duodenal ulcer 
group, and the normal or low se cretory 
activity of the gastric ulcer patients. 
The inability of the patients with 
Addisonian pernicious anemia to ela- 
borate pepsinogen is reflected in their 
failure to excrete any uropepsin. Our 
findings in this regard are similar to 
the previous observations of Farns- * 
worth et al, and Mirsky et al.°. Two a 
patients with megaloblastic anemia of 
non-tropical sprue excreted normal 
amounts of uropepsin, however. 
Although a urine collection is con- 
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siderably easier and more convenient 
than the routine gastric intubation or 
barium meal, it appears that the uro- 
pepsinogen only to 
exclude or include duodenal ulcer and 
does not furnish the anatomic evidence 
of the roentgen examination. However, 
in the specific situation of active gas- 
trointestinal bleeding, where the con- 
ventional diagnostic work-up must be 
temporarily held in abeyance, this 
method can furnish a valuable clue to 
the nature of the underlying disease, 
during this difficult period of manage- 
ment. Also, in investigation of subjects 
with anastomotic operations on the 
upper gastrointestinal tract, where 
gastric juice uncontaminated by intes- 
tinal fluid cannot usually be obtained, 
uropepsinogen determination may be 
useful in establishing the presence or 


gastric 


criterion serves 


absence of active secretory 
mucus membrane. 
considerations are balanced. 
however, by the fact that the accurate 
determination of peptic activity does 
not lend itself to performance in a 
routine laboratory at present. From 


These 


RINARY PEPSINOGEN EXCRETION 

the investigative point of view, how- 
ever, this approach appears to be valu- 
able as a method for following gastric 
pepsin activity 


secretory long 
periods of time, with considerably 


over 


more ease than the intubation tech- 
nique. 
Summary. The urinary pepsinogen 


excretion of 99 subjects was deter- 
mined. Thirty-five subjects with active 
duodenal or 
creted, on the average, 4 times as much 


stomal ulceration ex- 
uropepsin as did the 44 control sub- 
jects. A 12 patients with 
gastric neoplasms gastric ulcers 


group of 


excreted normal amounts of uropepsin. 
Seven patients with pernicious anemia, 
and 1 with a total 
creted no uropepsin, 


gastrectomy ex- 


The determination of urinary pep- 
sinogen excretion appears to have con- 
an addition to the 
conventional diagnostic approach to 


siderable value as 


disorders of the upper gastrointestinal 
tract. This is especially true in the 
bleeding patient, and in the patient 
with a neutralization anacidity follow- 


ing a gastrointestinal anastomosis. 
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Tue female urethra is about 12 inches 
in length, being much shorter than the 
canal in the male, and embryologically 
corresponds to the portion of the latter 
that lies between the internal urethral 
orifice and the openings of the ejacula- 
torv ducts. Being so relatively small an 
organ, it may not receive the attention 
it deserves when pelvic disease is being 
diagnosed or treated. 

PARAURETHRAL Ducts. There has not 
been much in the literature recently 
concerning its anatomy, but a detailed 
study of the par aurethral or Skene’s 
ducts has been made by Huffman®, who 
states that there has been some ques- 
tion relative to the presence of urethral 
glands other than Skene’s ducts. The 
material for his study was obtained 
from 11 necropsies. From each a mass 
of tissue was excised which contained 
the entire urethra and the surrounding 
structures lving beneath the pubic arch, 
the lower portion of the bladder, and 
the anterior vaginal wall. After fixation 


each mass was cut to a size suitable 
for histologic preparation. When so 
trimmed, each block consisted of the 
urethra, the periurethral tissues, and 
the intact suburethral vaginal mucosa. 
These blocks were then cut transversely 
into several serial blocks and, subse- 
quently, each block was serially sec- 
tioned at 10 micra. Every twenty- -fifth 
section was stained with hematoxylin 
and eosin. When wax models were to 
be made, these sections were placed 
under a projecting microscope and en- 
larged. The enlarged images were 
transferred onto paper, the outlines of 
the desired structures were traced, and 
they were transferred from the paper 
onto wax plates whose thickness was 
such as to maintain correct longitudinal 
proportions. The serial wax plates were 
subsequently annealed to form models. 

During vaginal examinations duct- 
like openings just outside and dorsal 
to the urethral meatus are frequently 
noted. Occasionally these are the 
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mouths of minor vestibular glands; 
more often they are entrances of para- 
urethral ducts. They are usually seen 
in multiparas, and their locations may 
result from distortion which was a con- 
comitant of labor and which produced 
a flattening of the urethral eminence 
with eversion of the distal urethral 
mucosa. In women who have not borne 
children, the urethral labia are ordi- 
narily well formed, the urethral mucosa 
is not everted, and the openings of the 
paraurethral ducts are usually not 
visible until the urethral labia are 
separated and the outermost mucosa 
exposed. In all specimens the greatest 
number of paraurethral ducts emptv 
into the distal one-third of the urethral 
canal. There is a definite tendency for 
the mouths of the ducts to be ‘in 4 
groups, with 2 groups on each side (that 
is, on each side there is a ventrolateral 
group and a dorsolateral group ). When 
larger tubules are present they are usu- 
ally in the dorsolateral location. In 
addition to these major groups there is, 
however, a considerable number of 
ducts opening into the lateral. the dor- 
sal, and a few in the ventral urethral 
walls. After leaving the urethral canal 
these tubules turn cephalad and 
promptly divide into small branches. 
In the material studied the presence of 
2 large lateral ducts as described by 
Skene was the exception rather than 
the rule, and the widespread branching 
of the terminal divisions was more 
marked than Skene described. In but 
2 of 11 specimens could 2 larger tu- 
bules, one on each side of the urethra, 
be followed for any distance. Except for 
their greater diameter and longer 
length, these tubules resembled the 
other paraurethral ducts seen in the 
same specimen and in other specimens; 
they were lined by the same type of 
epithelium and terminated in tubular 
glands just as the other ducts described 
herewith. The least number of ducts 
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found in any of the urethras examined 
was 6, the most 31. 

URETHRAL CARUNCLE. Perhaps the 
best known lesion of the female urethra 
is the urethral caruncle concerning 
which there has been much controversy 
as to its etiology, pathology and treat- 
ment. A study of 120 cases of this lesion 
has been made by Palmer, Emmett and 
McDonald" of the Clinic who 
state that the symptoms are out of all 
proportion to the size of the lesion. The 
most prominent symptom is usually 
pain which has been described as 
“scalding,” “stabbing,” 
ting,” and “burning.” It has been vari- 
ously described as being referred to 


“shooting,” “cut- 


genital organs, hypogastrium, perineum, 
kidnevs, rectum, bladder, lumbosac- 
roiliac region, and soles and heels of 
teet. The pain is said to be produced by 
micturition, sitting, 
touch, menstruation, and friction from 
clothing, napkins, and so forth. The 
pain is occasionally so great that the 
patient puts micturition off until the 
urge becomes unbearable, leading to 
dribbling, and incontinence. Occasion- 
ally the discomfort is so great that it 
leads to neurasthenia. loss of weight, 
insomnia, despondency, melancholia, 
and other mental disturbances. On the 
other hand some caruncles are painless. 
Another prominent symptom of the ure- 
thral caruncle is bleeding. The blood 
is usually seen at the beginning or end 
of urination, following coitus, friction 
from clothes or pads, following trauma, 
and on toilet tissue. It is usually spotty— 
that is, there are only a few drops at 
a time but occasionally it may be so 
profuse that the patient thinks she is 
menstruating irregularly. The first 
noticeable finding may be a small tumor 
mass and this may be the only symptom 
which brings the patient to the phvsi- 
cian. Other symptoms are division of 
the urinary stream, urinary frequency, 
nocturia, and pruritus. (ny one or all 
of the foregoing symptoms may be 


walking, coitus. 
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present. The gross appearance of ure- 
thral caruncle has been described as 
a bright red growth like a miniature 
“cock’s comb” or like a very small rasp- 
berry springing from the lower margin 
of the meatus urinarius. The size may 
vary from that of a pinhead to that of 
a walnut, but the caruncle is usually 
the size of a pea. It is usually single but 
may be multiple. The term “urethral 
caruncle” has become a clinical waste- 
basket into which most lesions of the 
urethra are placed. There are almost 
as many terms for describing urethral 
caruncles as there are articles on the 
subject. There has been a tendency for 
physicians to remove urethral growths 
as an office procedure and simply call 
them “caruncles” and forego any path- 
ologic study. This has led in many 
cases to what is called a “caruncle be- 
coming malignant” because at a later 
date a biopsy revealed “carcinomatous 
changes’. To be certain of the diag- 
nosis, microscopic examination of the 
tissue is imperative. Urethral caruncle 
is a clinical rather than a_ pathologic 
term. However, the condition is by no 
means rare and therefore constitutes a 
rather common diagnosis for the path- 
ologist. The histologic structure is not 
constant, a fact which explains the di- 
versity of pathologic terms used to 
designate urethral caruncles as papil- 
lary angioma, vascular polyp, capillary 
angioma, urethral hemorrhoids, ade- 
noma, granuloma, others. The 
marked vascularity and inflammatory 
reaction are most commonly noted and 
mentioned. The controversy to 
whether the urethral caruncle is alwavs 
benign or potentially malignant. still 
exists. No one treatment is acceptable 
or applicable in all cases. The incidence 
of recurrence is high if the patients are 
followed long and closely enough. In 
this series of 120 cases, nearly two- 
thirds of the patients who answered 
follow-up letters had recurrences of the 
caruncle regardless of the method used. 
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The number of recurrences varied from 
1 to 9. With this high rate of recurrence, 
the patie nt should be warned that recur- 
rence is extremely likely and that fur- 
ther treatment may be necessary. The 
main purpose of the treatment offered 
is symptomatic relief. This should be 
secured by the simplest and most suit- 
able treatment, de pending on the na- 
ture of the lesion. 

An analysis of two series of urethral 
caruncle made by Walther", totaling 
100 cases, has shown 5 instances of 
unsuspected carcinoma and 2 instances 
of precancerous lesions in the 47 cases 
in which pathologic study was carried 
out. A comparative consideration of 
the clinical aspects of urethral caruncle 
and urethral carcinoma makes clear 
that little reliance can be placed upon 
diagnosis by purely clinical means, be- 
cause of the similarities between these 
conditions. Since histologic examination 
is imperative in every instance of pre- 
sumable urethral caruncle, in order to 
exclude carcinoma, it is important that 
a method of treatment be employed 
which permits the securing of a speci- 
men suitable for microscopic study. He 
describes his method of electrosurgical 
excision which meets this criterion and 
which also is simple, can be quickly 
performed, removes the growth com- 
pletely, and results in minimal sear 
tissue. After dilatation has been accom- 
plished, a traction suture is passed 
deeply through the base of the car- 
uncle, which is thus brought into view. 
An electric cutting loop, just large 
enough to encompass the tumor, is 
threaded over the traction suture and 
is brought firmly into contact with the 
base of the lesion. The cutting current 
is then applied until the growth with 
its base has been completely removed. 
Bleeding is controlled as necessary 
with the coagulation current. It has 
been as effective in malignant as in 
benign growth in his hands. Whatever 
method of treatment is adopted, dilata- 
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tion of the urethra is necessary after 
operation, In the few cases in which 
dilatation is unsatisfactory, meatotomy 
can be carried out with a small electro- 
cautery knife. If urinary tract or sec- 
ondary infection is present before oper- 
ation, forced fluids, sulfa drugs, appli- 
cations of silver nitrate, instillations of 
neosilvol, and hot sitz baths are used 
according to the indications. The same 
methods are used if these complications 
develop after operation. 

CarCINOMA. Primary cancer of the 
female urethra is not a common lesion. 
as evidenced by the fact that only 17 
such cases were seen over a period of 
12 vears on the Urological Service of 
the New York State Institute for the 
Study of Malignant Disease. In report- 
ing these cases Watson" states that the 
diagnosis of urethral carcinoma in the 
female should not be difficult. In_ its 
simple papillomatous form it must be 
distinguished from caruncle. polvp, 
benign papilloma, and leukoplakia with 
hypertrophy. Fortunately, most ure- 
thral growths protrude either slightly or 
considerably from the meatus. Fortu- 
nately, too, the female urethra can be 
readily palpated along its entire length 
either about a small sound or with its 
walls approximated. All tissue removed 
from the urethra as lumps, polyps, or 
caruncles should be examined for 
malignancy, and, when any appreciable 
thickening or induration is felt along 
the urethra, the base of the lesion 
should be inspected frequently through 
the endoscope. If any proliferation or 
unreasonably delayed healing is en- 
countered, a 2nd or even a 3rd piece of 
tissue should be removed for biopsy. 
In 5 cases in this series the first section 
obtained, though satisfactory in size 
and quality when studied microscopi- 
cally showed in 1) infected granulation 
tissue, 2) urethral caruncle, 3) infec- 
tious papilloma, 4) squamous cell prolif- 
erations, 5) papilloma of the urethra. 
In each of these instances subsequent 
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sections taken 1 week to 2 months later 
showed a true mucous membrane epi- 
thelioma or carcinoma of the urethra. 
This point is stressed because it is seen 
that in nearly 30% of the cases a second 
section was necessary to obtain an ac- 
curate and early diagnosis. The. treat- 
ment of the patients in this series has 
been in the form of 1) surgery (electro 
coagulation, and more recently cutting 
current excision ), 2) high power Roent- 
gen-rays, 3) radium emanation implan- 
tation, and 
these methods. The larger tumors pro- 
truding from and involving the entire 
circumterence of the urethra and at 
times extending half wav and some- 
farther up the urethra can 
successfully be excised by 
cutting current. With a 
preferably a catheter, in the urethra 
the area beneath the clitoris is incised 
and the incision is then carried down 
on either side just beneath the labia 
minora. 
this incision be 
clude the clitoris and extend up to the 
svmphysis above and to the pubic rami 
on either side. The tumor is then drawn 
forward by traction and the urethra is 
cut across, leaving the internal sphinc- 
ter intact. If necessary further tissue 
beneath the urethra may be included so 
that the growth is removed en masse. 


various combinations of 


times 
using the 
sound, or 


When  necessarv, however. 


made to. in- 


Bleeding is usually not disturbing, most 
of it being controlled by the cautery 
current and transfixion 
sutures. Several linen sutures are then 


rarely bv 


placed across from the base of each 
labium minus, stretching the mucosa 
and submucosa to bridge the denuded 
surface. The cut end of the urethra is 
allowed to protrude along the line of 
suture, and it is fixed on either side 
with small sutures passing through the 
periurethral structures, and leaving the 
stump to protrude slightly. Stricture of 
the meatus appears less likely to form 
if there is a short end of urethra left 
free and its mucosa not pierced with 
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sutures. Subsequent to excision of the 
tumor deep Roentgen-ray treatments 
have been given, usually 2 2 to the ante- 
rior pelvis ona 2 to the poste rior pelvis. 
When there are palpable glands present 
in the groins these areas are also treated 
by Roentgen-rays. When the urethral 
growth is not massive in type, and its 
lateral margins not greatly invading to- 
ward the labia, the bulk of the tumor 
has been removed by electro coagula- 
tion or by loop resection and its base 
plante d with gold seeds of radium 
supplemented by deep 
Roentgen-ray to the pelvis and also to 
the groins when palpably enlarged 
In the group of 
smaller carcinomata involving the base 
of the definitely indurating 
more toward the internal sphincter, and 
with the hard ring-like enlargement 
about the meatus, the implantation of 
radium emanation seeds supplemented 
by deep Roentgen-ravs has been the 


emanation, 


glands are present. 


urethra, 


method of choice. 

In the series of 22 cases reported by 
\uer', the younge st patient was 39 and 
the oldest 75, the average age being 54; 
this high average being in accord with 
the statistics of other authors. Treat- 


ment of his cases has consisted of local. 


excision or local radiation, with small, 
well-screened doses of radium. Radium 
is best used in the form of emanations, 
in either gold or platinum seeds. If this 
form of radiation is unavailable, 25 to 
50 mg. of radium element, screened in 
the equivalent of 1.25 mm. of platinum, 
surrounded by rubber sewed into the 
urethral canal at the site of the lesion, 
should be used. He has employed from 
100 mg. hours to 4100 mg. hours in the 
local treatment of urethral carcinoma, 
the amount de pending entirely on the 
size of the local lesion. No arbitrary 
dosage of radium can be prescribed, as 
radium dosage is entirely a matter of 
experience. Despite the large amount 
of tissue damage resulting from some of 
the radiation, only 2 patients had in- 
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continence of urine. In certain instances 
radical surgical removal of the regional 
lymphatics, both above and below the 
inguinal ligament (Basset operation) 
was done in addition or in combination 
with the local treatment. He believes 
that this operation, combined with local 
radiation, is the treatment of choice in 
all early and moderately advanced 
cases of cancer of the female urethra, 
if in the judgment of the operator the 
patient is a fairly good ope rative risk. 
The small size of a local lesion that has 
proved to be cancer by microscopic 
examination should never influence one 
toward conservatism in the treatment 
of this condition, for metastases have 
been found in the regional lymph nodes 
with an extremely small pementy lesion. 

According to Pomeroy’? interstitial 
irradiation, using either gold radium 
implants or removable platinum needles 
containing radium element, is a satis- 
factory method of treating carcinoma 
of female urethra. The treatment of 
regional lymph nodes presents a prob- 
lem fully as important as the problem 
presented by local lesion. If a local 
tumor disappears under irradiation, the 
lymph nodes may be treated by surgi- 
cal excision or by irradiation. Occasion- 
ally, nodes that are not palpable may 
be kept under close observation and 
no treatment emploved unless definite 
enlargement is detected. 

In the opinion of Hess* cancer of the 
female urethra is a preventable disease 
if the condition of granular urethritis 
is recognized and adequateh ‘ly treated. 
Unfortunately, little attention is paid 
to the urethra by women or their physi- 
cians even after symptoms develop. All 
hyperplastic conditions of the female 
urethral mucosa must be considered 
malignant until proven otherwise by 
biopsy. The majority of these condi- 
tions—mucosal hypertrophy with ever- 
sion, the external and internal caruncle, 
and the suspicious malignancy a 
occur in women between 40 and 7 
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years old, with a history of genital in- 
fection of long st anding, with or with- 
out injury to the birth canal. The oper- 
ative te chnique is ve ry simple and may 
cure. The percentage of malignancies 
in these mucosal hy; perplasias is much 
larger than ordinarily considered, ap- 
proximately 33%. W ith glandular metas- 
tasis, which is usually late, the prog- 
nosis is bad. With extensive infiltration 
along the anterior vaginal wall, the 
prognosis is better if transplantation of 
the ureters to skin or bowel is followed 
by total cystectomy and the 
of a large flap of the anterior vaginal 
wall. Most of these cases do not re- 
spond to radium or Roentgen-ray ther- 
apy alone. He recommends removal of 
the lesion. 

POSTERIOR URETHRITIS AND STRICTURE. 
It is the belief of Folsom and O’Brien*® 
that many women have active inflam- 
matory processes in the glands of the 
posterior urethra. This process may be 
acute or chronic and in many cases a 
stricture is present. The two processes, 
that is, the severe papillary or granular 
posterior urethritis and the stricture, go 
hand in hand to produce a pathologic 
clinical entity which can and does cause 
many women untold suffering for vears 
with either a continuous or a frequently 
recurring bladder irritation character- 
ized by frequency and burning. These 
symptoms vary widely in different 
women; some are merely annoved by 
occasional attacks of a mild degree, 
while others may have almost a con- 
stant frequency and burning which 
makes them miserable and, as one can 
well imagine, they get extremely nerv- 
ous from this constant assault on their 
nervous systems. 


removal 


In their experience, 
of all women who come for any urologic 
complaint, at least 90% have this bladder 
irritation as one of the prese nting sy mp- 
toms, if not the main one. Of this 
group, 90% have as the sole cause of 
this troublesome symptom complex an 
inflammatory urethritis. In spite of this, 


the urine in these cases is usually free 
from pus. Many women have been ad- 
vised to have a suspension of the uterus 
to lift it up away from where it was 
pressing on the bladder. The surgeon 
or gynecologist told them that the 
uterus had fallen forward so that it was 
pressing on the bladder and that this 
was the cause of their bladder irrita- 
tion. In their judgment, this is highly 
fallacious, because they have seen so 
many women who have had suspen- 
sions done for the relief of bladder irri- 
tation and then continued to have the 
same trouble until this urethral lesion 
was properly treated. Repairs of cysto- 
celes have also been done for the relief 
of bladder irritation. Here, too, they 
believe that if one has a definite reason 
for doing a cystocele operation it should 
certainly be done; but if one is doing 
it prim arily to relieve the woman of 
bladder irritation, one should first have 
the posterior urethra studied very care- 
fully before operating; for in the great 
majority of such cases one will fail to 
get a result, not because the operation 
was poorly done but because the real 
cause of the woman's trouble was not 
the cystocele but a chronic inflamma- 
tory posterior urethra. The next symp- 
tom produced by this inflammatory 
posterior urethritis is pain. This pain 
is a referred pain manifesting itself in 
various locations. These pains are, as 
a rule, dull and aching in character, but 
at times they may be so closely similar 
to renal colic in location and severity 
that it may be difficult for one to be 
sure one is not confronted with a true 
renal pain. The most frequent sites for 
this referred pain are either in the right 
or the left iliac region, low down, the 
lumbosacral region of the back, either 
loin, where if the pain is severe it may 
be, and has frequently been, mistaken 
for renal or ureteral disorder, or the 
inner side of the thighs. They have 
paraphrased one of Richard Cabot'’s 
famous dicta thus: “Any pain within 2 
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feet of the female urethra for which 
one cannot find an adequate explana- 
tion should be suspected of coming 
from the female urethra.” Their records 
are literally filled with women who have 
had, through the years, just 2 definite 
symptoms, bk idder irritation and pain, 
in one of these locations. They have had 
from | to 6 or § abdominal operations 
with absolutely no relief from either 
the bladder irritation or the pain. In a 
tremendous majority, they found these 
women to be suffering from a chronic 
papillary or granular posterior ure- 
thritis, and the correction of this trouble 
has almost uniformly given them relief, 
not alone from one, but from both 
complaints. The foundation work of 
the treatment of this troublesome path- 
ologic condition is urethral dilation. 
This should be done twice a week regu- 
larly, beginning with the size sound 
that will stretch but not tear the ure- 
thral mucosa. Then the size of the sound 
should be gradually increased until 

30 or 32 F. will enter easily. After each 
dilation they instil 10 to 14 ce. of 0.25% 
solution of strong protein silver. When 
the urethra has been dilated for about 
6 weeks, the next thing to do is to ful- 
gurate some of the pathologic tissue in 
the posterior urethra. After this ful- 
guration, the patient is allowed to rest 
for 2 weeks. Then the dilations are re- 
sumed and given for a period of 6 
weeks to 2 months, when another ful- 
guration may be done. This routine is 
followed until the patient is relieved 
and there is no further evidence of 
pathologic change present in the pos- 
terior urethra. In some cases that are 
refractory to treatment, one should 
never lose sight of the fact that there is 
a very intimate lymphatic connection 
between the cervix uteri and the pos- 
terior urethra and trigone. Hence these 
patients may be and often are helped 
by clearing up an old endocervicitis, 
which may have been playing a part in 
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the perpetuation of the urethral infec- 
tion. 

It has been Stevens's! practice to cali- 
brate the urethra of every female pa- 
tient with symptoms suggestive of a 
pathologic condition of the urinary 
tract. The results of this routine proce- 
dure, together with the marked im- 
provement following treatment by dila- 
tion or meatotomy in those cases in 
which a diagnosis of stricture was 
made, have confirmed the opinion that 
congenital or acquired strictures of the 
female urethra are of frequent occur- 
rence. In a study of 1227 women pa- 
tients with urinary disturbances he 
found that strictures were partly or 
wholly responsible for the symptoms in 
458, or 37%. A large majority, about 
85.6%, were found at the external meatus. 
A ring or thin circular band of tissue was 
seen at this location on withdrawal of a 
bulb bougie in at least one half of these 
cases. This band is usually higher at 
the inferior margin of the meatus and 
if more extensive could be classified as 
a diaphragm or valve. Practically all 
congenital strictures are of this type, 
and it does not seem improbable that 
many if not all of these are, like dia- 
phragms, due to a persistent malforma- 
tion of the cloacal membrane. Stric- 
tures in the canal and at the internal 
urethral orifice are almost always ac- 
quired. The urethras of 118 adult 
females who had never suffered from 
urinary disturbances have been cali- 
brated and the average size was found 
to be F .26. The average size in 174 
strictures, on the other hand, was 
F 21.45. Ninety-eight per cent of his 
patients complained of frequent urina- 
tion and 60.3% of nocturia. Congenital 
strictures are probably responsible for 
many of the cases of enuresis so com- 
mon in children. The diagnosis is simple 
if the possibility of their occurrence is 
remembered and the urethra calibrated 
with olive tip bougies. A predisposition 
to infection is present whenever there 
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is obstruction, and congenital strictures 
are probably important etiologic fac- 
tors in the cystitis and pyelitis so fre- 
quently encountered in temale infants 
and children. Although many strictures 
at the external orifice of the female 
urethra yield readily to dilation, and 
temporary improvement is common, 
meatotomy is the procedure of choice 
for obstruction at this location. It is 
preferable to bring the skin and mucous 
membrane together on both sides of 
the meatus with fine catgut following 
This will result in 
operative bleeding and prompt healing. 
Further passage of dilators is seldom 
required. 

PROLAPSE OF THE URETHRA, according 
to Berry and Green*, is found in females 
of all ages but chiefly in young girls. In 
most instances, it develops suddenly, 
although it may be slow and progres- 
sive. The symptoms are variable but 
there is usually irritation or burning in 
the region of the urinary meatus with 
the presence of a small red mass. This 
protrusion varies in color with the de- 
gree of strangulation from a deep red 
to blue, with or without ulceration or 
even gangrene. In differentiating this 
condition from other lesions, it should 
be noted that in urethral prolapse the 
tumor surrounds the entire circumfer- 
ence of the meatus which can easily be 
verified by placing a catheter in the 
urethra. In mild cases, wet compresses 
may cause replacement. Many surgical 
measures have been advocated for the 
severe 


incision. less post- 


The authors recommend 
the fulgurating current to amputate 
the prolapsed, strangulated mucosa, 
followed by Se use of an indwelling 
catheter for 2 or 3 days. After this, the 
urethra rads be dilated occasionally 
to prevent meatal stricture. 
DiverTICULUM. It has often been as- 
sumed that urethral diverticula result 
from infection in a urethral gland, most 
probably of gonorrheal origin, but after 
dissecting out many of the diverticula 


cases, 
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in his series of 71 cases at the Mayo 
Clinic, Counsellert believes that they 
originate as congenital defects of the 
ure and are subsequently influ- 
enced by trauma and nonspecific infec- 
tions. The ‘vy are analogous to diverticula 
of the intestinal tract or bladder in that 
they do not cause trouble unless they 
are unable to evacuate their 
completely. Any diverticulum that can- 
not empty itself will become infected 
and produce an abscess. Diverticula of 
the urethra never contain all the normal 
layers of the urethra. The sac has a 
mucosal lining; this, may be 
necrotic or ulcerative and difficult to 
identify. Further evidence that 
thral diverticula are congenital in 
origin is found in the fact that some are 
of a large size, perhaps as long as the 
urethra and 1 cm. in diameter and vet 
there is no history that an abscess has 


contents 


however, 


ure- 


been present in the region. From many 
of these urine can be expressed free ly 
and it usually has an ammoniacal odor. 
The cardinal symptoms were pain and 


frequency of urination, leakage of 
urine, dyspareunia and, finally, a 
vaginal mass. The urinary symptoms 


may be mild to severe. Often the ure- 
thra does not show any local inflamma- 
tion at all but the voided specimen will 
contain large amounts of pus even 
though contamination from the vagina 
is excluded. The catheterized urine m: Ly 
be entirely negative and this fact may 
lead to a mistaken diagnosis. Vaginal 
examination with careful palpation of 
the anterior vaginal wall under the en- 
tire urethral region may 
induration or a definite Pressure 
on the mass will cause foul-smelling 
urine or pus to exude from the external 
urethral orifice unless the orifice of the 
diverticulum has been occluded by the 
inflammatory process. If there is only 
induration, the diverticulum can be 
more easily identified if a urethroscope 
is placed in the urethra and then the 
urethra is palpated over it. Cystoscopy 


reveal some 
mass. 
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is not always successful in identifying 
the diverticulum. It has been his expe- 
rience that any local treatment, such as 
massage, dilatation, or instillations, is 
of no value when a real diverticulum 
exists. Transurethral incision of very 
small diverticula for more adequate 
drainage may be useful. The best treat- 
ment, however, is complete surgical 
excision of the diverticulum and repair 
of the urethra. This can be accom- 
plished in practically all cases except 
the few in which abscesses are present. 
If the diverticulum is firmly adherent 
to the urethra and at all inflammatory, 
all of the sac should be excised except 
that small segment along the urethra. 
The orifice in the urethra can be closed 
with interrupted fine catgut sutures. 
This region should be reinforced by a 
running suture which closes the fascia 
over the entire urethra including the 
defect. A catheter is maintained in the 
urethra for only 4 to 5 days; the patient 
then is advised to go to the bathroom 
and void. Subsequent catheterizations 
are inadvisable. 

Trafton'® reports 6 cases of diverti- 
cula that were observed at the Lahey 
Clinic. He states there is no character- 
istic symptomatology but a_ urethral 
diverticulum should be suspected in 
any patient with a swelling in the an- 
terior vaginal wall or about the urethra. 
Direct inquiry should be made regard- 
ing such a swelling in any patient with 
recurrent or persistent bladder disturb- 
ances. Surgical excision is the treatment 
of choice in most cases, although good 
results have been obtained by conserva- 
tive measures. Small, wide-necked 
diverticula are particularly amenable to 
periodic urethral dilatation which may 
be followed by instillation of silver 
nitrate, 1:250 dilution. A diverticulum 
with stone may occasionally be treated 
successfully by intraurethral manipula- 
tion followed by urethral treatment. 
Large diverticula, in particular those 
with small intraurethral communica- 
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tions, should be excised. With the pa- 
tient in the exaggerated lithotomy posi- 
tion, the anterior vaginal wall is dis- 
sected free over the site of the diverti- 
culum, as in repair of cysto-urethrocele, 
preferably through a longitudinal inci- 
sion. The sac is mobilized and opened 
to expose the urethral communication. 
A catheter is placed in the urethra as 
a guide to dissection. Following exci- 
sion of the sac close to the urethra, the 
urethral defect is closed transversely 
with interrupted sutures of No. 00 
chromic catgut. Small-mouthed diver- 
ticula may also be treated by placing 
a purse-string suture about the stump. 
followed by inversion of the stump into 
the urethra. Plastic repair of the ure- 
throvaginal septum may be necessary 

large diverticula but in most cases 
simple excision of the redundant vagina 
mucosa and closure of the wound with- 
out drainage will suffice. 

To show how frequently this condi- 
tion is overlooked Bergman? reports 
from his experience 20 cases in 13 of 
which previous treatment had been 
unsatisfactory for conditions diagnosed 
as cystitis, urethritis, pyelonephritis, 
ureteral stricture, ureteritis, endocrine 
imbalance, colitis, arthritis, periappen- 
dicitis, salpingitis, and psy choneurosis. 
Treatment for relief varied from a few 
months to a period of 25 years in one 
instance. Two patients had _ received 
sulfa therapy for over a year. In most 
instances the removal of the sac 
promptly relieved symptoms. 

LYMPHOPATHIA VENEREUM. Present- 
ing 11 cases of lymphopathia venereum 
of the female urethra, which were ob- 
served in the Gynecological Depart- 
ment of Johns Hopkins Hospital, Gray? 
believes he has been able to indicate 
stages of a syndrome occurring in 
women, beginning with a chronic ure- 
thritis and progressing to urethral stric- 
ture or ulceration. Chronic inguinal 
adenitis often progressing to suppura- 
tion with multiple draining sinuses has 
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been described under many names. It 
is sometimes called ‘ ‘lymphogranuloma 
inguinale” because its microscopic pic- 
ture was thought to resemble Hodgkin’s 
disease. Unfortunately, this confusing 
term has since then been widely used. 
although it has been clearly demon- 
strated that there is no relation or real 
similarity to Hodgkin’s disease. While 
the disease was sede d by many inves- 
tigators, no great progress was made 
until Frei, in 1925, discovered a specific 
diagnostic antigen prepared from 
the bacteriologically sterile pus from 
these cases. His intradermal test gave 
impetus to world-wide studies. By 
means of the Frei test several other 
interesting clinical conditions have been 
linked with so-called lymphogranuloma 
inguinale. The association of large labia 
with ulceration of the skin and vaginal 
mucous membrane, hypertrophic tags 
about the rectum, and sometimes with 
rectal stricture, has been recognized 
for very many vears. The terms ele- 
phantiasis vulvae, esthiomene, chronic 
hypertrophic vulvitis, and genito-ano- 
rectal syndrome have been used to indi- 
cate this disease. Though the disease 
has no known relation to Hodgkin’s dis- 
ease, sometimes called “lymphogranu- 
loma”, it is often confused with it. It is 
also confused with granuloma inguinale, 
a quite different disease, primarily 
affecting the skin and caused by Dono- 

van’s organism. Lymphogranuloma in- 
guinale, as shown by the Frei test, is 
by no means limited to the inguinal re- 
gion. However, several authors have 
demonstrated that the inflammatory 
reaction characteristically extends along 
and blocks the lymphatics. Its venereal 
nature has been stressed by manv. 
From Gray's observations, certain 
characteristics of the urethral lesions 
group themselves to form a syndrome. 
The disease apparently begins as a 
chronic urethritis, which may be ac- 
companied by an intra-urethral ulcer, 
and may remain stationary for years, 


with or without treatment. Apparently, 
if the inflammatory reaction extends 
deeply into the tissues, the disease may 
proceed so slowly as to allow progres- 
sive formation of scar tissue, resulting 
in stricture of the lumen. The stricture 
may occur at any point, but is most 
commonly near the internal sphincter. 
In some cases the inflammation extends 
at a steady rate, involving most severely 
the urethral meatus, resulting in ulcera- 
tion of the orifice. The ulceration may 
proceed, causing all degrees of destruc- 
tion of the urethra and surrounding 
vaginal mucous membrane, although he 
has not seen complete destruction of 
the internal urethral sphincter or base 
of the bladder. These ulcerations have a 
firm, granular polypoid base, 0.5 to 2 
cm. deep, with characteristic thickened. 
undulating, undermined borders. The 
base may be very red, extremely tender, 
and may blee de asily, or it may be gray. 
granular, and insensitive. T he ulcera- 
tion may be entirely replaced by the 
contraction of scar tissue, and a eyes 
may be partially or entirely halted i 
such a manner at any point. The a ‘T- 
ation mav extend around the introitus 
and burrow deeply to each side of the 
rectum. There may or may not be an as- 
sociated elephantiasis of the vulva. Six 
of the 11 cases presented in this paper 
have had syphilis and have been treated 
with arsenic and bismuth preparations. 

In the treatment of lymphopathia 
venereum, numerous drugs have been 
used, including antimony, 
manganese, and gold compounds. Anti- 
syphilitic treatment has been shown to 
have no effect. Tartar emetic is most 
widely used, and while many observers 
have claimed good results, others have 
not met the same success. This drug 
acts as a specific in the treatment of 
granuloma inguinale, which probably 
explains the attempt to extend the use 
of tartar emetic to lymphopathia ven- 
ereum. The confusion of these 2 dis- 
eases has been discussed. 
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Since the foregoing report was pre- 
sented, there have been many advances 
in therapy by the use of antibiotics and 
in this disease an encouraging note is 
the report of Wright, Sanders, Logan, 
Prigot and Hill'* who were the first to 
use aureomyvcin in 25 patie nts with this 
disease. Inasmuch as the disease is sup- 
posed to be due to a virus, it is logical 
to expect good results from aureomycin 
which has given such good results in 
other virus diseases. Their cases were 
divided into 3 groups: 1) buboes, 2) 
proctitis, and 3) benign rectal stric- 
tures. All patients gave a detailed his- 
tory, and complete physical examina- 
tions and extensive laboratory studies 
were made. Eight patients with buboes 
were treated and showed a decided re- 
duction in the size of the nodes at the 
end of 4 davs of treatment. In 3 cases. 
smears from aspiration of the bubo re- 
vealed inclusion and elementarv bodies. 
which had all disappeared within 1 
week after treatment. Three patients 
with proctitis were treated and all im- 
proved, with cessation of rectal dis- 
charge, bleeding, and tenderness. After 
treatment, proctoscopic examination 
showed normal rectal mucosa. Four- 
teen patients with benign rectal stric- 
ture were treated. All showed clinical 
improvement, with decrease in rectal 
bleeding, discharge, and pain, and an 
increase in stool diameter. However, no 
{TOSS pathologic change in the fibrous 
rectal stricture was apparent. Aureomy- 
cin suspended in isotonic saline solution 
occasionally produced a mild, easily 
rectified hypochromic anemia. No pond 
toxic effects were noted. 

In a later summarization on the use 
of antibiotics in various infections. 
Long, Chandler, Bliss, Bryer and 
Schoenbach'® conclude that aureo- 
mycin should have the preference in 
the treatment of this disease, while 
second choice is given to Penicillin 
G. It may be interesting that they 
state that streptomycin is of no value 
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in lymphopathia venereum but is the 
antibiotic of equal value with aureomy- 
cin in treatment of granuloma inguin- 
ale, which, as stated before, is some- 
times confused with lymphopathia 
venereum. 

FEMALE ProstatisM. The name of the 
late Hugh H. Young! has been inti- 
mately associated with the development 
of the surgery of the prostate gland, 
but it may not be generally remember- 
ed that he was also one of those who 
had experience with vesical neck ob- 
structions in women. In such condi- 
tions he stated that the development 
of hesitation, difficulty in starting mic- 
turition, slowness of the stream, irrita- 
tion, pain, hematuria and the presence 
of more or less complete retention of 
urine are quite similar to those condi- 
tions in men. On cystoscopic examina- 
tion the mucosa of the urethra and 
adjacent portion of the trigone is in- 
flamed, often edematous or even papil- 
lomatous. The trigone sometimes hyper- 
trophies as a result of the obstruction. 
The bladder becomes trabeculated and 
sometimes cellular from back pressure 
and increased activity of the detrusors. 
Impairment of renal function may re- 
sult from residual urine and back pres- 
sure effects on the ureteral orifices and 
the consequent dilatation of the ureters, 
pelves and thinning of the renal cortex. 
With the advent of infection the condi- 
tion becomes aggravated and ultimately 
the results may be very serious. He 
quotes the work of Johnson, who made 
serial sections of female embryos of 
various lengths (60, 75, 150, 215 and 
275 mm.) and from these prepared 
wax reconstructions that showed glands 
along the urethra from the vesical ori- 
fice to the meatus which corresponded 
to the prostatic glands in the male. 
These prostatic glands in the female 
correspond in number and give rise to 
branches, but they never attain the 
development of the male prostatic 
glands except when, as a result of 
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hyperplasia of the adrenal cortex (the 
androgenic zone), these prostates in 
females continue their growth and ulti- 
mately almost attain the development 
of the male prostate. These cases present 
a common and often very troublesome 
condition in women that is often over- 
looked. The fact that the urine is usu- 
ally normal, the cultures grow no bac- 
teria and the ordinary cystoscope shows 
a vesical orifice that appears normal 
with the right angle telescope has led 
many observers to pronounce the 
urethra normal and to seek to relieve 
these patients by ureteral instrumenta- 
tion. This is particularly true when 
pain in the back with attacks of colic 
in the region of one or both kidnevs 
strongly suggests ureteral abnormality. 
Benefit following cystoscopy and urete- 
ral dilation not infrequently has been 
accepted as confirming the diagnosis, 
but such benefit may indeed be the 
result of urethral instrumentation rather 
than ureteral. The symptoms are ap- 
parently localized quite a distance from 
the urethra. It is therefore highly essen- 
tial that, even when the history of the 
patient seems to point strongly to dis- 
ease of the upper urinary tract, a very 
careful study of the urethra should be 
made, and if evidence of chronic in- 
flammation and the various pathologic 
conditions described are present, local 
treatment for the urethra and vesical 
neck is indicated. certainly as a pre- 
liminary measure before the patient 
is subjected to a series of ureteral dila- 
tions or operations on the kidney itself. 
The conditions which produce such se- 
vere local and referred svmptoms are 
readily cured by endo-urethral_treat- 
ment: applications of silver nitrate. 
fulguration, the punch operation or 
excision of the obstructing bar, or se- 
verely inflamed regions either with the 
simple punch instrument or the electri- 
cal resectoscope. 

Discussing their experience in the 


treatment of this condition, Folsom and 
O'Brien" state that these lesions lend 
themselves very readily to transurethral 
resection. The results are as satisfactory 
as thev are in the male. We should 
therefore recognize this as a gross clin- 
ical entity and begin to offer to these 
patients the great relief we have for 
vears been affording the male who is 
similarly affected. In transurethral re- 
section in the female it must be realized 
that we have to be much more careful 
in our technique: first, for the simple 
dealing with 
miniature prostates we must be more 
sparing in our bites of tissue removed 
through the 
urethrovaginal septum; second, because 


reason that, as we are 


to insure against cutting 
there is, as far as has been observed, 
no capsule that may be seen during 
resection and hence act as a guide: 
third, fulguration 
mav be as bad as too deep a cut. This 
accident happened to these authors in 
1 of their cases and on the 9th post- 
operative day led to the formation of 
a urethrovaginal fistula. 
later repaired. They therefore use as 
little fulguration 
on the Foley bag and traction to con- 
trol the bleeding. 

The condition Powell and 
Powell'® call the “urethral svndrome” 
is variable in its manifestations and 
frequently flares up following preg- 


because excessive 


which was 


as possible, rely ing 


which 


nancy, a surgical procedure, or an ill- 
ness which confines the patient to bed. 
Bladder discomfort affected over 95% 
of the 603 patients studied and varied 
in severity. Referred pain was an im- 
portant factor in 60% of the cases and 
usually was dull and referred to various 
regions near the pubis. Urgency of 
urination occurred in 28% of the cases 
and occasionally Was severe enough 
to produce while  fre- 
quency of urination was complained 
of by over 36% of the patients. In study- 


ing these patients, the causative fae- 


incontinence 
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tors for these symptoms were usually 
polyps, granulations, strictures or en- 
folding collarette of the posterior 
urethra. The symptoms usually respond- 
ed to urethral soundings, instillations, 
fulgurations or occasionally resections 
of the posterior urethra and bladder 


neck. 


INCONTINENCE. Since uri- 
nary incontinence in the female is usu- 
ally due to either a faulty bladder 
sphinc ter or a fistula, it is not surprising 
that another cause may be overlooked. 
Such is often the case when an ectopic 
ureter empties into the urethra below 
the sphincter. Reviewing 19 such cases 
which were observed at the Mayo Clin- 
ic, Cristol and Greene® state that this 
condition presents a characteristic pic- 
ture. Most frequently . the patients are 
young women, unmarried and rather 
retiring. Most often they have inter- 
rupted their elementary education and 
those who have sought jobs usually 
have not remained emploved in one 
location for any length of time. Many 
have had few social contacts with mem- 
bers of the opposite sex. Of the few 
who have married, several have been 
divorced. For as long as they can re- 
member, they have found it necessary to 
protect their underclothes from a slow 
but constant seepage of urine. This 
annoyance has been present despite 
the fact that they have a normal desire 
to urinate and perform that function 
in a normal manner. These persons 
have an anomalous condition of the 
urinary tract which fortunately lends 
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itself readily to operation and cure. 
They usually have duplication of the 
renal pelvis ‘and ureter on one or both 
sides. The ureter from the upper renal 
segment empties distal to the external 
urinary sphincter in the urethra or 
vestibule of the vagina rather than in 
the bladder. Thus “the duplication is 
unilateral, while the bladder normally 
fills with urine which comes from the 
lower segment of the kidney in which 
the duplic: ition occurs toge ther with 
the urine coming from the kidney on 
the opposite side, and the patient gets 
a normal desire to void, still urine con- 
stantly seeps from the ectopic ureteral 
orifice. The diagnosis almost always can 
be made from the history alone. Any 
girl or woman who has dribbled urine 
constantly for as long as she can re- 
member, de ‘spite the fact that she nor- 
mally has the desire to void and does 
urinate, probably has an ectopic ure- 
teral orifice or orifices. Further diag- 
nostic evidence is obtained from the 
excretory urogram, in which duplica- 
tion of the renal pelvis and ureter may 
be obvious or suggested. The treatment 
is surgical and usually consists in 
heminephrectomy of the upper renal 
segment and partial ureterectomy. In 
the cases in which bilateral duplication 
is present and in which 2 aberrant ure- 
teral orifices consequently may be pre- 
sent, the upper segments of both kid- 
nevs are removed. In such a case after 
the first hemine phrectomy the leakage 
of urine is reduced but nevertheless 
persists until the other heminephrec- 
tomy is performed. 
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(From the Children’s Hospital of Philadelphia, Department of Pediatrics, University of 
Pennsylvania, School of Medicine) 


An understanding of the presently 
available methods for estimating adre- 
nal cortical function in children is 
necessitated by a greater awareness 
among medical men of the importance 
of the adrenal cortex in clinical pedi- 
atric study. This has arisen from a fuller 
comprehension of endocrinologic dis- 
orders in general and of certain primary 
adrenal distusheuses that may be of 
unique pediatric concern (such as 
female pseudohermaphroditism with 
clinical manifestations of adrenal in- 


sufficiency®®). Furthermore the broad 


application of Selye’s™ “general adapta- 
tion” syndrome warrants investigation 
of the adrenal cortex in a variety of 
pediatric diseases. Finally, there has 
been the recent availability of hormonal 
substances (adrenocorticotropin and 
cortisone) for therapeutic and investi- 
gative use, which have shown promise 
in numerous conditions of childhood; 
their intelligent clinical use requires a 
knowledge of some pertinent laboratory 
methods. 

Methods for estimating adrenal corti- 
cal function depend in large part on the 
excretion of metabolites and renal over- 
flow of cortical hormones, which may 
be measured in the urine in various 


ways. These metabolites represent mix- 
tures of steroids, many of which remain 
unidentified to date. Only those proce- 
dures that are relatively simple and 
practicable in clinical study will be 
described. More refined techniques, 

such as those using a chromatographic 
column", allow almost complete sepa- 
ration of the various steroids and en- 
hance their identification. However 
these remain the tools of research for 
the present. It must be understood that 
these methods are in the process of 
evolution and may be discarded for 
more desirable ones within the next 
few years. 

CONSIDERATIONS. It is 
necessary briefly to review the struc- 
ture and properties of adrenal steroids. 
The steroid nucleus is shown in Fig. 1. 
Most adrenal steroids contain 19 or 21 
carbon atoms, 2 of which are angularly 
located at C 10 and C 13. Those with 
only 19 carbon atoms and a ketonic 
group at C 17 as typified by andro- 
sterone (II) in the figure, are desig- 
nated 17-ketosteroids. Physiologically 
such hormones may be anabolic or 
androgenic and arise as excretory prod- 
ucts from the adrenal cortex, but in part 
from the testes in the male. In Addi- 
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Fic. 1.—The structure of adrenal cortical hormones. I. The steroid nucleus II. Androsterone 


androstan-3-a ol-17-one . HI. Desoxve orticosterone 


dall Ss Compound E, 


cortisone (17-hydroxv- 


TABLE 1 


Rang 


( 


mg. per 
Chemis 
Age 17-ketosteroids Reducing 
Premature 0.17-0.38%* 
Newborn 0. 13-0. 67 0 26-0 62 
0.5 -1.5 0. OS7 
vear 
2-6 vears 0.15-0. 5* 0 32-0. 70% 
7-9 vears 0. 65-1, 0. 79%* 
10-14 vears 1.9 
15-18 vears 6.3 -8. 16 
Adult Male 11. 0% 1.1 -2. 1%* 
Female 6 8% 1.0 -2.0 
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son's disease their urinary titer is almost 
zero in the female, but about 30% of 
normal in the male**, Because of the 
presence of the 17-ketone group these 
compounds are characterized by cer- 
tain color reactions which are taken 
advantage of in methods for their de- 
termination. The hydroxyl group at C 
may be oriented above or below he 
plane of the: molecule. These are desig- 
nated as 8 (solid bond) or a (broken 
bond) respectively. In normal individ- 
uals the 3 (a) )-hydroxyl compounds 
constitute the major portion of the 
urinary 17-ketosteroids. It is possible 
chemically to separate and measure the 
a and 8 compounds. The value of such 
a separation will be discussed below. 

The C 21 steroids ge a 2 carbon 
atom side chain at C 17. These mav be 
hydroxylated at C 17 as in compound E 
or the fourth valence may be satisfied 
with hydrogen. The former are easily 
converted into 17-ketosteroids by mild 
oxidation and may therefore represent 
metabolic some C 19 
steroids measured in urine. In all com- 
pounds C 11 is either oxygenated 
(ketonic or alcoholic ) or unsubstituted. 
The unsubstituted steroids alone show 
marked action as regards salt and water 
metabolism (desoxycorticosterone.) The 
C 11 and C 11-17 oxygenated series 
have high gluconeogenic potency (com- 
pound E of Kendall) and little or no 
mineral and water activitv. In both 
groups the presence of a ketonic oxygen 
in the side chain at C 20, adjpcent toa 
primary hydroxyl group at C 21, is es- 
sential to cortical activity and imparts 
reducing properties to the molecule. In 
addition, oxidation of the compounds 
with the described side chain produces 
formaldehyde. These chemical proper- 
ties (reduction and formaldehyde pro- 
duction ) are the bases of the methods 
to be considered. 

Other sources may be consulted for 
further details of the structure, chem- 
istry, nomenclature and properties of 


precursors of 


O99 


adrenal cortical 

Methods. For convenience the nate 
ods of evaluating adrenal cortical activ- 
ity will be divided into clinical, chemi- 
cal, and biological. 

Classical clinical procedures that 
have been used in the study of adrenal 
disease will not be detailed. These con- 
sist of glucose and insulin tolerance, 
salt deprivation*"**, and po- 
tassium tolerance tests**”. 

Dougherty and White’ have noted 
a relationship between circulating 
lymphocytes and the adrenal cortex. 
Lymphocytopenia results in- 
creased adrenal cortical activity pro- 
duced by stress or ACTH. This response 
is not forthcoming in the adrenalecto- 
mized animal. However, the role of the 
eosinophils in this same regard, as ob- 
served by Hills**, offers a more practi- 
cal method for evaluating adrenal 
cortical function. The eosinopenia fol- 
lowing adrenocortical stimulation — is 
more sensitive and less variable than 
the lymphocytopenia. 

and Thorn et al.*® have 
described a simple method for deter- 
mining the integrity of the adrenal cor- 
tex following a single dose of ACTH. 
In the presence of normal cortical re- 
serve there follows a diminution in cir- 
culating eosinophils (50 to 80%) in 4 
hours. The normal initial eosinophil 
levels vary widely between 80 and 500 
eosinophils per c.mm. of blood; these 
are higher in infants, numbering be- 
tween 468 and 969 according to Read 
et al. The circulating eosinophils are 
counted in oxalated venous blood using 
a white cell diluting pipette and the 
usual counting chamber, although one 
which is 0.2 mm. deep is recommended. 
The diluting fluid recommended by 
Thorn™ is that of Dunger’®: 


eosin (2% aqueous) 5.0 ce. 
acetone 5.0 
water q.s. 100.0 


This solution stains eosinophils deeply 
and facilitates counting. However it has 
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the disadvantage of readily causing 
disruption of eosinophils and the count 
must be completed shortly following 
dilution. Another solution employing 
phloxine in propylene glycol**:52a.b.58 
is believed to be more accurate and 
permits the count to be completed 
a more leisurely manner since the 
eosinophils remain preserved for a long 
period of time. A suitable preparation 
is as follows*# 
Phloxine, 0.05 gm., 
50 cc., water, 50 ce. 
In addition to the alterations in 
eosinophil counts, a rise in the urinary 
uric acid/creatinine ratio constitutes a 
normal response to ACTH**. However 
the latter change is not a satisfactory 
index in infants®®. 


propylene glycol, 


The eosinophil response alone is not 
always a reliable indication of adrenal 
cortical activation®’. The eosinophil 
count may fall without a significant rise 
in urinary 
re sponse. 


steroid levels or a clinical 
Conversely, in 
eosinophilia the count may not fall i 
spite of increased urinary steroid excre- 
tion and ; In addi- 
tion, 2 ican of eosinophil responses 
have been noted*? under some circum- 
stances (following histamine injection): 
immediate and delayed. There is evi- 
dence that the immediate fall after 
histamine may not be mediated via the 
release of adrenal hormones. Precise 
clinical investigation with ACTH 
should not rest upon the eosinophil 
response alone. 

The above test may also be conduc- 
ted by using subcutaneous epinephrine 
(0.3 mg.) instead of ACTH. It prob- 
ably acts by stimulation of the hypo- 
phy sis and se ‘condary stimulation of 
the adrenal®*®, However Recant et al.55 
noted eosinopenia with 1.5 mg. epine- 
phrine intravenously in patients with 
Addison’s disease which suggests that 
epinephrine has a direct effect on the 
eosinophils. 

The eosinopenic response appears to 


1 clinical response. 
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depend upon C 11,17 oxygenated 
steroids as typified by compond E. 
Desoxycorticosterone does not produce 
a fall in the eosinophil count. Hence 
the observed changes in the eosinophils 
presumably measure the production of 
the former tvpe of steroid. 
A clinical measure of 
corticoids 


the mineral- 
(11-desoxy) controlling salt 
and water metabolism is available on 
the basis of Conn’s® investigations. The 
sodium concentration of sweat appears 
to be a sensitive and reliable index to 
desoxycorticosterone- -type activity. It is 
sensitive to the administration of exo- 
genous desoxycorticosterone 


and may 
be used. to 


endogenous _pro- 
duction of related substances. The col- 
lection of sweat has been described by 
Conn in adults, but is cumbersome and 
often impossible in children. Far more 
simple and subject to the same influ- 
ences is the concentration of sodium in 
saliva. Eisenmenger et and the 
author* have applied the latter to the 
study of adrenal cortical activity with 
satisfaction. Sufficient figures are not 
available to define the normal pediatric 
limits at present. 

Bioassay. Methods of bioassay of 
urinary extracts depend upon the physi- 
ological properties of the steroids pres- 
ent. The extracts are injected into 
adrenalectomized animals and a par- 
ticular physiologic effect is observed in 
terms of a reference standard, usually 
measured quantities of known pure 
steroid. The methods depend upon 
growth and survival, work performance, 
hepatic glycogen deposition, 
deposition, urinary retention, 
resistance to cold exposure or other 
stress, prevention of water and _ potas- 
sium intoxication. These are briefly re- 
viewed and evaluated by Dorfman". 

The bioassay is somewhat compli- 
cated and pe rh: aps too involved for rou- 
tine clinical purposes. However, it 
vields specific information in terms of 
phy siologic significance that cannot be 


assess 


urinary 
sodium 
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obtained by the simpler chemical tech- 
niques alone. And yet it is more simple 
than precise chromatography such as 
has resulted in the isolation of cortisone 
from normal urine®. 

Two techniques which have been 
helpful in clinical investigation may be 
described. 1. Following adrenalectomy, 
fasting mice show an almost complete 
loss of liver glycogen. The deposition 
of liver glycogen may then be induced 
by C 1l1- 17 oxysteroids ( (compound E), 
in quantity proportional to the dose of 
the steroid. This is the basis of a 
method'*°.75 which may be applied to 
clinical study. It represents the level 
of urinary ste roids posse ssing this parti- 
cular characteristic only, end may vary 
from normal in spite of the presence of 
usual total levels measured chemically. 

Deming and Luetscher' have 
recommended the use of adrenalecto- 
mized rats for the measurement of “salt- 
water’ active steroids in urine, the 
level being related to the degree of 
sodium retention produced in a fixed 
period of time. This is sensitive to 
about 10 gamma of desoxycorticoster- 
one. While apparently not possessing, 
in our hands, the degree of accuracy 
claimed for it, it has been useful in 
clinical study*. Dorfmann’s'* modifi- 
cation recommends the use of radio- 
active sodium and is far more sensitive. 

Cuemicat. The 17-ketosteroids, as 
measured routinely, represent a hetero- 
genous group of steroids with a ketonic 
oxygen at C 17. They probably include 
C 19 hormones of the adrenal cortex as 
such (and the testes) and the meta- 
bolic products of some C 21 steroids. 
These are excreted in the urine as water 
soluble conjugate s. Their extraction in- 
volves hydrolysis of the conjugates, and 
their removal with organic solvents in 
separatory funnels or continuous ex- 
tractors. The extracts are washed with 
a base which removes phenolic steroids 
(estrogens ), chromogenic material and 
acids. The quantity of 17-ketosteroids 


is then determined colorimetrically by 
the Zimmerman reaction with m-dini- 
trobenzene in alkaline solution, or the 
reaction with antimony tri- 
chloride in acetic acid. The former 
method has been used most, following 
the fundamental specifications of Cal- 
low et al.® 

Various simplifications of the meth- 
ods utilizing the m-dinitrobenzene re- 
action have been described?:!8°5 which 
require smaller quantities of urine and 
can be performed more rapidly. That 
of Drekter et al.’*, with further modifi- 
cations for children, has been satisfac- 
tory in our hands. 

The a and £ stereo-isomers of 17- 
ketosteroids have been described. These 
may be separated by the precipitation 
of the 8 compounds with digitonin. A 
useful micromethod has re- 
ported**. Normally the 8 fraction is less 
than 20% of the total. This fractionation 
is a valuable aid in differentiating 
adrenal tumor from adrenal hyper- 
plasia**. In both, the excretion of 17- 
ketosteroids is usually elevated; how- 
ever in tumor the 8 fraction is often as 
high as 50% or more of the total. There 
are limitations to the value of this frac- 
tionation and the relationships are not 
invariably as presented**. 

Dehy droiso-androsterone is the prin- 
cipal component of the 8 fraction of 
urinary steroids in adrenal cortical 
tumor. Relatively simple methods util- 
izing a color reaction to measure this 
substance in urine extracts have been 
described!*°, direct estimation of 
this steroid may be helpful and is sim- 
pler than fractionation. 

Corticoids. The urinary “corticoids” 
designate compounds other than 17- 
ketosteroids. The usual chemical means 
for their determination depend upon 
properties characteristic of C 21 corti- 
cal hormones but which are not 
individually identified. These methods 
are not entirely specific for cortical 
compounds and the reactions involved 
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influenced by other unrelated 
organic substances. Determinations are 
conducted on crude urinary extracts 
following relatively mild hydrolysis. 

It has been indicated that C 21 
steroids with the appropriate 2 carbon 
side chain at C 17 (desoxvcorticoster- 
one and 17 hydroxy 11] dehydro corti- 
costerone) have reducing “properties 
and on mild oxidation release formal- 
dehyde. 


may be 


The reduction of phosphomolybdic 
or by the lipid sol- 
uble residue of urine forms the basis 
for 2 systems of estimating urinary 
“corticoids’. Phosphomolybdic acid is 
reduced both by the a ketol function 
of the side chain at C 17 and the a.8 
unsaturated 3-ketone group. Copper is 
apparently reduced only by the former. 

The generation of formaldehyde by 
the oxidation of steroids of the type 
described underlies the method first 
described by Lowenstein, Corcoran 
and Page**. The formaldehyde released 
is distilled from the oxidized urine 
residue and measured in the distillate 
by chromogenic agents™”, 

Normal values differ considerably 
according to the method used. In the 
experience of the writer the phospho- 
molybdate reduction of Heard and 
Sobel****, while perhaps somewhat less 
specific, is more practicable and quite 
reliable for routine purposes. Although 
the absolute values are different from 
those of the formaldehydogenic meth- 
ods, its reliability is attested to by 
Romanoff et al.®!. Variations in titer 
according to one method. are paral- 
leled in the other, in spite of the fact 
that absolute figures differ. 

Various refinements of these methods 
are available, but these add to the 
burden of procedures which are al- 
ready involved and for the present the 
above systems are satisfactory. Finally. 
the independent significance of the 17- 
ketosteroids and “corticoids” must be 
pointed out. The lack of parallelism 
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between the excretion of 17-ketoster- 
oids and “corticoids” has been inter- 
preted as evidence of a dual role of the 
adrenal cortex. That this duality does 
in fact become prominent in certain 
diseases will be shown below. 
NorMAL VALUES. 
normal values for 


The 
the urinary ex- 
cretion of the steroids discussed are 
tabulated from several sources for the 
pediatric age groups. In all instances 
the 17-ketosteroids were determined by 
the Zimmerman dinitrobenzene 
tion. The absolute “corti- 
coids” differ according to the method. 
In most instances the studies are based 


reac- 
values for 


on males, and there is insufficient data 
to establish a 
between 


significant difference 


sexes in the younger age 
groups. 

According to Read et alo*, the ex- 
17-ketosteroids generally 
exceeds 1.5 mg. per day in the first 
few davs of life, falling thereafter 
below 0.5 mg. Davy! 
high as 3.37 mg. daily in newborn in- 


fants, but the unusually large quan- 


cretion of 
reports values as 


tities were excreted by infants born via 
Caesarian section. Talbot et al.“* have 
shown that under 8 years of age the 
17-ketosteroid excretion is 
(less than 1.0 mg.). A rapid rise oc- 
curs between 8 and 12 vears and by 
the 12th birthday at least 1.0 mg. per 
day is expected. 

King et al.’ performed 121 determi- 
nations of “corticoids” on 95 children 
using formaldehydogenic techniques. 
They report a rise of 0.01 mg. per year 
of age. In this study children between 
3 and 13 vears responded to stress by 
a significant rise in corticoids. Read 
et al." showed that the urinary ex- 
cretion of formaldehydogenic steroids 
varied between 0.025 and 0.133 mg. 
per day in a neonatal group, which was 
comparable to adult values on the basis 
of surface area. Day'’, and Matson and 
Longwell*® indicated that the excretion 
of reducing steroids in. the newborn 


very low 
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was also comparable to adult levels. 

Pincus et al’ have shown diurnal 
variations in the excretion of 17-keto- 
steroids and reducing corticoids. A 24- 
hour urine specimen should be used 
whenever possible for this reason. 

Read et al.® report that the normal 
eosinophil count in the neonatal period 
is high: 468 to 969 per c.mm. They 
have also shown that eosinopenia fol- 
lows the administration of ACTH to 
infants, which is more marked with 
repeated doses. The urinary “corti- 
coids” rose after the administration of 
ACTH. more markedly on the 9th than 
on the 2nd day of life. Single small 
doses produced no rise. The 17-keto- 
steroids were also shown to increase in 
infanev after the administration of this 
hormone. 

Disease. The deviations in the ex- 
cretion of steroids disease will be 
discussed to a limited extent in order 
to apply the above presentation to 
clinical problems. This is not intended 
as a complete catalogue of adrenal 
cortical disease, primary or secondary. 

Changes in the excretion of steroids 
may be due to: 1, primary adrenal dis- 
edse (hyper- or hypoadrenalism): 2. 
variations in adrenal function secon- 
darv to other disease in accordance with 
Se lve’ s® concepts of stress and exhaus- 
tion, or secondary to disease of other 
endocrine glands; 3, the abnormal 
metabolism and excretion of steroids in 
various diseases in which adrenal corti- 
cal function itself may be little changed. 
These conditions may be reflected in 
rises and falls in the excretion rates of 
17-ketosteroids or corticoids (which 
may vary independently); by altera- 
tions in the eosinophil count, salt 
tolerance, saliva and sweat sodium 
concentrations. 

Increased steroid excretion generally 
indicates hyperactivity of the adrenal 
cortex. This occurs in Cushing's disease 
whether due to pituitary basophilism. 
adrenal hyperplasia or adrenal cortical 


tumor. Cushing's syndrome occurs in 
children as such?*, When Cushing's 
syndrome is accompanie ‘d by increases 
of 17-ketosteroid in the urine, frac- 
tionation into a and £ stereoisomers 
may aid in the differentiation of tumor 
from hyperplasia. In 6 patients with 
tumors of the adrenal cortex, Kepler 
et al.** report a high 8 fraction in 4. 
Mason'! reviews 16 instances of ad- 
renal cortical tumor with distinct 
elevations of the 8 fraction in 12 
amounting to 30 to 87% of the total. 
However he e mphasized that neoplasm 
may be present in spite of a normal 8 
fraction and that the total quantity 
of 17-ketosteroids may be absolutely 
greater in hyperplasia. 

Elevation of chemical urinary “corti- 
coids” has been reported by Bongio- 
vanni and Ejisenmenger® in chronic 
hepatic disease (Laennec’s cirrhosis ) 
with ascites. It is possible in this con- 
dition, that the “corticoids” are not 
normally disposed of by the liver and 
hence overflow, rather than indicating 
actual adrenal cortical hyperactivity. 

Salt and water retaining hormones 
have been demonstrated to occur in 
large quantities, by bioassay, in the 
urine of patients with ne phrosis and 
heart failure’. Parrish*® has described 
increased corticoids of life prolonging 
tvpe in heart failure. Similar results 
have wage reported by others. 

Rises in infanev have occurred fol- 
lowing ule and normally after the 
administration of ACTH®*7°, Hence 
one may expect a rise early in the 
course of acute illness or injury, al- 
though prolongation of the stress may 
—_ in exhaustion. Failure to respond 

ACTH may be interpreted as due 
: primary adrenal insufficiency, should 
there be no rise in steroid excretion or 
fall in eosinophil count**."*. It has been 
shown that the elevation in uric acid 
excretion is of no value in infancy™. 
The response to epinephrine is in- 


cluded above and depends upon the 
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integrity of the hypophysis as well as 
the adrenal®*. Roche et al. © have util- 
ACTH as a 
means of predicting the ability of pa- 
tients to withstand surgery. Where 
adrenal cortical reserve appears ade- 
quate, it may be assumed that the 
stress of surgery will be well tolerated. 

Specific steroids may occur in the 
urine in some conditions as measured 
by chromatographic techniques. Most 
interesting has been the discovery of 
11-hydroxyetiocholanolone in the urine 
of many patients with malignant 
tumors (mammary and gastric )'*. This 
is beyond the scope of ordinary clin- 
ical laboratory tests, however. 


ized such responses to 


classical 
Addison’s disease will be accompanied 
by a low excretion of the various ster- 
oids, chemically and_ biologically. In 
early childhood, because of the very 
small quantities of steroids in urine, it 
may be difficult to use such methods 
for evaluation. The responses to ACTH 
or epinephrine can be more helpful. 
Diminution in steroid excretion may 
be secondary to chronic debilitating 
non-specific etiology”’, 
primary pituitary insufh- 
ciency and retarded growth in older 
children®®. In hepatic cirrhosis and 
acute hepatitis the 17-ketosteroids are 
low in titer, but recent studies? suggest 
that this may be due to a failure of the 
hepatic conjugation — of 
steroids so that they may not be ex- 
creted in the urine 
compounds. 


Adrenal insufficieneyv as 


1: 
diseases of 
starvation?! 


glucuronide 


as water soluble 
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The independent variation of 17- 
ketosteroids and has been 
It is best 
illustrated in the adrenogenital syn- 
drome, wherein even the clinical 
features suggest hypoactivity of some 
oreo’ functions and hyperactivity of 
There is evi- 
dence of hypoadrenia in the lack of salt 
and water control with the shock like 
picture of Addisonian crisis. 
sociated with macrogenitosomia — in 
males and pseudohermaphroditism at 
birth, females. The excretion of 17- 
ketosteroids (androgenic ) is high, éven 
in infants, and the 
pected to be low. 
mav be normal?. 

Finally, it should be realized that 
adrenal cortical disease has been asso- 
ciated with the increased excretion of 
other hormones than those discussed, 


“corticoids” 
shown to occur in cirrhosis*. 


This is as- 


“corticoids” are ex- 


However, the latter 


(estrogenic )*°; or that elevated urinary 


steroids mav originate from sources 
other than the adrenal, 


tumors with high 


as in testicular 
17-ketosteroid ex- 
cretion. 


Conclusion. A few of the more prac- 
tical methods for estimating adrenal 
cortical function in the pediatric age 
group have been described. There are 
many others, and newer, simpler tech- 
niques are being evolved. Deviations 
in adrenal cortical hormone metabolism 
in pediatrics have been illustrated in 
a representative group of diseases. Fur- 
ther studies along these lines, in chil- 
dren, are indicated. 
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PROCEEDINGS OF 


The Physiological Society of Philadelphia 


SESSION OF OCTOBER 17, 1950 


Circulatory and Respiratory Reflexes 
from the Perfused Heart of the Dog. 
Aviano, Jr., M.D., T.H. LT, 
M.D... W. Katow, M.D., G.W. Peskin, 
G.L. By RNBULL, and M.E. Hess (Dept. 
of Pharmacology, School of Med., 
Univ. of Penna.). The demonstration 
that cardiac receptors are responsible 
for the reflex circulatory depression 
caused by the veratrum alkaloids 
(Am. J. Med. Sci.. 218, 115, 1949) 
necessitated this investigation of their 


physiological significance. The right 


side, the left side of the heart and 
great vessels of the dog (morphine and 
chloralose anesthesia) were each per- 
fused independently from each of 
the other 2 structures and from the 
dogs own lungs, peripheral circulation 
and medullary centers. With the aid 
of donor dogs and Dale-Schuster 
pumps, the intracardiac and intravascu- 
lar blood pressure and blood gas con- 
tents were changed while measuring 
the cardiac, vasomotor, and respiratory 
responses. Veratridine served as an effi- 
cient tool for testing each preparation 
for intact cardiac innervation and for 
functional ability of respiratory and 
circulatory systems to respond reflexly. 

The existence of the following re- 
flexes was established: 1, Increased 
pressure in the right side of the heart 
caused bradycardia, peripheral vaso- 
dilatation and slight respiratory inhibi- 
tion due to receptors in the right auricle; 
2. Increased pressure in the left side 
of the heart caused similar inhibition 
of respiration and_ circulation with 
receptors in the left ventricle; 3, In- 
creased pressure in the pulmonary 
bifurcation usually caused a_brady- 


cardia. These 3 reflexes, which are 
dependent on an intact vagus, have 
similar effects to those caused by other 
presso-receptors known to exist in the 
carotid sinus, aortic arch and pulmo- 
nary veins (Am. J. Med. Sci., 219, 228, 
1950); 4, Tachycardia was elicited in 
some instances of increased pressure 
in the pulmonary bifurcation, but never 
from similar procedures in the venae 
cavae nor in the right auricle. The 
reflexes postulated to exist in the right 
auricle and venae cavae of intact dogs 
by Bainbridge, McDowall and Harri- 
son were not confirmed; 5, Changing 
the blood oxygen and blood CO, con- 
tents in the heart and great vessels 
did not reflexly affect circulation; the 
respiratory effects are still being inves- 
tigated. 

Thus, there is a striking similarity in 
effects between the veratrum reflex and 
the presso-reflex in the perfused heart, 
though their identity remains to be 
proven. 


The Relation of Plasma Volume and 
Thiocyanate Space to Total Body 
Water and to Body Size. James D. 
Harpy, M. D., and Davin L. Drapkry, 
M. D. (Harrison Dept. Surg. Research 
and Dept. of Physiol. Chem., Grad. 
School of Med., Univ. of Penna.). In a 
previous report an inverse correlation 
between total body water and body 
fat was recorded (Hardy, J. D., and 
Drabkin, D. L.: Am. J. Med. Sci., 219, 


108, 1950). The object of the present 
study was to determine the relation of 
plasma volume and sodium thiocyanate 
(SCN) space to total body water and 
body weight. 
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Eight healthy male adults were 
studied. Individuals of the same height 
and others of varying heights were 
selected to cover a wide range in body 
weight. Total body water was meas- 
ured with D.O (heavy water), “extra- 
cellular fluid” with sodium thiocyanate 
and plasma volume with the blue dye 
T-1824. 

Plasma volume ranged from 2.75% 
to 5.65% of body weight, with a mean 
of 4.24% and an average percentage 
deviation of 22%. It ranged from 6.2 
to 7.8% of total body water, with a 
mean of 6.96% and an average per- 
centage deviation of 7% 

Thiocyanate space ranged from 30.4 
to 37.6% of body water and from 15.7 
to 22.8% of body weight. In the very 
lean individuals, the SCN space was 
fairly predictable and was usually 31 
to 32% of body water and 21 to 22% 
of body we ight. The SCN space repre- 
sented a larger fraction of body water 
in the obese than in the very lean sub- 
jects. Possible explanations for this 
finding are suggested. 

It is concluded that both plasma 
volume and SCN space are more 
closely correlated with total body 
water than with body weight. Since 
total body water is a function of the 
lean body mass, plasma volume and 
SCN space are also functions of the 
lean body mass. All 3 body fluid com- 
partments bear an inverse relationship 
to body fat. 


The Incorporation of Radioactive 
Orotic Acid into Pyrimidine Nucleo- 
tides of Nucleic Acid by Slices of Rat 
Liver. L. L. Weep, M.D., and D. 
Wricut Witson, Ph.D. (Dept. of Phys- 
iol. Chem., School of Med., Univ. of 
Penna.). The in vitro incorporation of 
radioactive orotic acid into the pvrim- 
idine nucleotides of nucleic acid has 
been studied with slices of rat liver 
and Walker rat carcinoma. Slices (6-8 
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gm.) were incubated for 4 hours in 
Krebs saline with phosphate buffer and 
10 mg. of radioactive orotic acid. The 
nucleic acid was extracted from lipid- 
free trichloroacetic acid precipitate of 
homogenized slices by a 24-hour extrac- 
tion with 10% sodium chloride. The 
nucleic acid was hydrolyzed in 
1 N HCI giving a mixture of purine 
bases and the pyrimidine nucleotides, 
uridylic and evtidyvlic acids. These 
were separated chromatogr: iphically on 
paper and on resin columns. Eluates 

from paper containing a single constit- 
uent were run through the resin 
columns to assure purity, then quan- 
titated spectrophotometrically, evapo- 
rated down on plates and the radioac- 

tivity determined with a windowless 
counter. In a single experiment with 
liver slices the actual counts in uridylic 
and evtidylic acids were 120 and 67 
‘counts/min./mg. and 118 
of pyrimidine base 


or 305 
counts/min./mg. 
respectively. There was no detectable 
radioactivitv in the guanine and in the 
10 counts in .540 mg. of adenine. Many 
confirmatory experiments have been 
done. In tumor slices the counts per 
mg. of uridylic and cytidvlic acids were 
2590 and 542 respectively. Experiments 
similar to the above are being conduc- 
ted using radioactive carboxymethy- 
lidene-hydantoin instead of radioactive 
orotic acid as a precursor. 


Biosynthesis of Radioactive Fatty 
Acids and Cholesterol in Experimental 
Diabetes. Roscor O. Brapy, M.D.. and 
SaMuEL Gurix, Ph.D. (Dept. of Phys- 
iol. Chem., School of Med., Univ. of 
Penna.). In an earlier report, the re- 
sults of investigations upon the in vitro 
synthesis of radioactive fatty acids and 
cholesterol were described. It was 
found that liver slices from normal rats 
can readily convert labeled acetate, 
pyruvate, butyrate, hexanoate, and 
octanoate to long chain fatty acids and 
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cholesterol. These precursors are ap- 
parently first changed by liver slices 
to 2-carbon units which may subse- 
quently be recondensed to form long 
chain fatty acids. Insulin was found to 
stimulate the incorporation of acetate 
into long chain fatty acids. 

Liver slices from alloxanized rats 
behave in a decidedly different fashion. 
The incorporation of acetate and other 
substrates mentioned above into long 
chain fatty acids is drastically reduced 
to nearly 1/20 of that of normal. Fatty 
acid synthesis was not re-established 


by the addition of insulin, glucose, 
fructose-6-phosphate, oxalacetate, or 
a-keto glutarate to the incubating 
medium. However, this liver tissue 


which is apparently almost totally in- 
capable of synthesizing long chain fatty 
acids from 2-carbon fragme nts contin- 
ues to utilize the labeled substrates for 
cholesterol and acetoacetate formation. 
In addition to acetate and acetalde- 
hyde, we have observed that acetoace- 
tate is incorporated into cholesterol 
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without prior fragmentation to a 2- 
carbon unit. The fact that acetoacetate 
is not utilized by liver slices for long 
chain fatty acid synthesis is further 
proof that acetoacetate is not broken 
down by rat liver to a 2-carbon 
fragment. 

The above observations have been 
repeated and confirmed with liver slices 
from normal and_pancreatectomized 
cats. Liver slices from Houssay cats 
retain a normal ability to synthesize 
fatty acids from acetate, and again in- 
sulin enhances the amount of substrate 
incorporated into the long chain fatty 
acids. 

It would appear from these results 
that neither insulin nor the hormones 
of the pituitary are necessary for fat 
synthesis by liver. The pituitary, how- 
ever, appears to secrete a principle 
Ww hich is capable of inhibiting the syn- 
thesis of long chain fatty acids by the 
liver. Insulin appears to counter act the 
inhibitory effect of the pituitary upon 
this process. 
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GERMAN Aviation Mepicine. Wortp War Il. 
By 56 German AvtHors. Prepared under the 
auspices of Mayor Generar Harry G. 
STRONG, Surgeon General, U.S. Air Force. In 
vols. Pp. 1302; 920 figs... Washington. D.( ist 
U.S. Govt. Printing Office, 1950. - Price, 88.50. 

Tuts is the result of the efforts of the U.S. Air 
Force to secure from German scientists authorita- 
tive information about their scientific accomplish- 
ments in the field of aviation medicine. Consider- 
ing the confusion and destruction of facilities and 
documents that existed in Germany when the war 
ended, the result is a magnificent tribute both to 
the American military and civilian personnel en- 
gaged in the project and to the wholehearted co- 
operation of the Germans. The 2 volumes cover 
such topics as development and organization; 
aerodynamics and aviation medicine: physical and 
physiological fundamentals of high altitude; oxy- 
gen equipment; acceleration; vibration; problems 
of heat and cold: 
and care of the flier: emergency procedures; effects 
of air warfare on civilian population: blast effects 
The sections which the Reviewer feels competent 
to Judge are compiled with characteristic German 
thoroughness, are for the most part sufficiently 
authoritative 


special senses: selection, training 


and complete to serve as reviews of 
the current status of these questions, and reveal a 
combination of fundamental theory with experi- 


mental resourcefulness and skill which in most in- 


stances were equal to, and in some were superior 


to, the corresponding activities in. this country. 
Our complacency may be jolted by finding here 
descriptions of the multiple factor theory of res- 
piratory control, the effects of hyperventilation 
on the cerebral circulation, and accounts of long 
experience with continuous electrical gas analyzers, 
oximeters, capacitance manometers, automatic ally 
operated pressure breathing regulators, warning 


devices activated by the electroencephalogram, 


successful training programs at high altitude sta- 
tlons, practi able ke vices for using liquid oxVvgen 
and chemical oxvgen senerators, and an account 


of the human centrifuge. dating to the first: suc- 
allation in the Charité Hospital in Ber- 
19th century 


cessful ins it 


lin early in the The German diffi- 
culties in securing definitive estimates of the value 
of different diets and drugs were identical with 
ours. Our aviation masks were better than theirs, 


and we surpassed them in developing effective 
body armor gravity suits, and practical equip- 
ut for using positive pressure breathing, which 
they dismissed 


as being too dangerous to the cir- 
lation and too uncomfortable Their studies of 


remely high altitudes, of the gravity-free state 
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of flight in space, and of the effects of explosions 
fire, and dust on civilian populations contain many 
lessons for us. The translation from German to 
English is excellent, as is the paper. Some of the 
illustrations are rather poor, but considering that 
many were reproduced from the authors’ memories 
this is not surprising 

These volumes deserve careful study by all 
physiologists, by physicians interested in aviation 
medicine or in the current preparations for civilian 
defense, by aviation engineers, and by lay Ww riters 
seeking hitherto inaccessible information about the 
little-known problems of flight through the ex- 
tremely high temperatures of the upper atmos- 
phere and in the gravity-free state of interplane- 
tary space. At their present price these volumes 


are a great bargain for any library Cos 


MEDICAL PARASITOLOGY By G 
Sawirz, M.D., Assoc. Prof. of Parasitology, 
Jefferson Medical College Pp. 296; 90 figs.., 
1 color plate Phila.: Blakiston, 1950. Price. 
$4.25. 

Tuts book, “intended as a lecture and 
laboratory guide for students in their course 
in Medical Parasitology”, contains 5 sections: 
1, Protozoa, 2, Helminths. 3, Arthropods, 4, 
Technics for Laboratory Diagnosis. and 5. 
Treatment. Dr. Sawitz has attempted to con- 
dense medical parasitology to essentials that 
should be included in the Tre dic al curr ulum 
The advantages of a condensation are obvious 
if, in the process, the material is prese nted so 
that the student obtains an adequate under- 
standing of the subject. This Reviewer does 
not believe that such an understanding will 
be readily obtained from this book: diagnostic 
methods are inadequately described: geo- 
graphic distribution of the parasites, their 
frequency in the population, and epidemi- 
ological factors are presented too briefly 
or ignored completely; many of the drawings 
will require considerable verbal explanation 
to be understood. The book cannot be recom- 
mended over others in this field H.R 


He EsopHacus AND PHARYNX IN ACTION. By 
Lercne, M.D.. Formerly Assoc. 
Prof. of Surgery, Univ. of Minnesota Pp. 
229; 105. ills Springfield, Charles C 
Thomas, 1950. Price. $5.50 

THE initial purpose of the research de- 
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scribed in this book was to throw light on 
mechanism at the cardia. When 
the constrictor cardiae was found in contrac- 
tion in specimens that had remained in the 
state of regurgitation, the study consequently 
was extended to an investigation of the rela- 
tion of structure to function in the stretch of 
alimentary canal from cardia to pharynx dur- 
ing acts of regurgitation and deglutition. The 
various pertaining to the closing 
mechanism at the cardia indicate that a num- 
ber of problems involving anatomy and physi- 
ology are. still unsettled. This book should 
of considerable interest to surgeons, 
pathologists and concerned with 
the relation of to normal and dis- 
turbed function of the esophagus and pharynx, 
ind with the action of the upper esophagus 
ind pharynx. The illustrations, paper and 


excelle nt. N.F. 


the closing 


theories 


prov t 
anatomists 
structure 


printing are 


CuLture. By RAYMOND 
C. Parker, Ph.D., Assoc. Prof. of Experi- 
mental Cytology, Univ. of Toronto. 2d ed. 
Pp 294; New York: P.B. Hoeber, 


1950 


Merruops or Tissut 


73. ills 
Price, $7.50 
luis edition is really brand new book, 
All of the modern meth- 
culture are carefully described, 
chapters on preparation of various 
media and sterilization procedures. There is 
in excellent chapter on animal cell nutrition, 
ind another on growth measurements and 
their interpretation. This book is not a dreary 
desc ription of how to do something; it is fresh, 
stimulating and packed with interest for the 
biological investigator. It is without doubt 
the finest book of its kind available and 

most certainly should be in every biologist’s 


library 


and an excellent one 


mis ot tissue 


including 


D1 AGNOSIS 
THE HEAD 


AND TREATMENT OF TUMORS OF 
and Neck. By Grant E. Warp, 
M.D., F.A.C.S., and James W. HeEnpnricx, 
M.D.. M.S... Univ. of Marvland and the 
Johns Hopkins Univ. Sch. of Med. Pp. 818; 
637 ills. Balt.: Williams & Wilkins, 1950. 

Price, $15.00 

Here is a complete text on the management 
of head and neck tumors based on an expe ri- 
ence of over 20 years. Dr. Ward’s training in 
electrosurgerv and radio the ‘rapy as well as 
in general surgery has given him an approach 
available to few. 

The long-term follow-up results and a close 
regard for the nature of the lesions, rather 
than the use of arbitrary standards, form the 
basis for the methods of treatment. This is 
well demonstrated in their short series of 
patients with cancer of the floor of the mouth 
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and tongue treated by preOperative radiation 
and early surgical extirpation. 

Ward and Hendrick advocate radical surgi- 
cal extirpation, by electro-surgery or scalpel, 
for almost ail advanced lesions. Eve ry attempt 
is made to apply the principles of reconstruc- 
tive surgery at the primary operation, or at 
subsequent ones, in an effort to restore func- 
tion and improve appearance. They are we ll 
supported in this by other members of the 
respective hospital sti affs who have contributed 
sections on plastic and prosthetic repair. 

General surgeons, surgical specialists of the 
various components of the head and neck, and 
students will find this book useful. The refer- 
well chosen. H.R. 


ences are 


Cowpry, 
4th ed. 


A TEXTBOOK OF 
Prof. of Anatomy, 
Pp. 640; 337 ills., 13 color plates. Phila.: Lea 
& Febiger, 1950. Price, $8.50. 

Tuis new edition presents numerous effec- 
tive additions and revisions, and ranks as a 
leader for teaching or reference purposes. 
Correlation of structure and function is clear- 
ly presented. The numerous illustrations are 
exceptionally good. The bibliography has been 
extended considerably and a new section on 
historical aspects added. The inclusion of re- 
cent research developments serves to 
render the text outstanding field of 


histology. I.R.Z. 


Histotocy. By E 
Washington Univ. 


also 
n the 


By RopNEY 
Phila. 


TECHNIQUES IN BririsH SURGERY. 

Marncor, F.R.C.S. Pp. 734: 473 ills. 

’. B. Saunders, 1950. Price, $15.00. 

TWENTY-NINE leading surgeons have con- 
tributed 32 chapters on a varietv of surgical 
problems to make up this book on British 
Surgical Techniques. Several fields of surgery 
(orthopedic, thoracic, urologic, neurosurgery ) 
are included, although no attempt is made to 
cover any field in its entirety. The approach 
to surgical problems is practical, and tech- 
nique at the operating table is stressed. 

The surgical specialist in America will find 
this volume, based chiefly on British experi- 
ence, be provocative and stimulating. It 
is recommended more for him than for the 
undergraduate or young graduate student of 
surgery. W. F., Jr. 


By 
(Lond.) Pp. 334; 
Williams & Wilkins, 


HANDBOOK OF MEDICAL 
Ceci. A. Hoare, D.Sc. 
43 ills., 3 in color. Balt.: 
1950. Price, $7.00. 

Tue subject matter of this book is arranged 
in 3 sections: 1) a general account of the 
parasitic protozoa of man, their place in the 
animal kingdom, their structure, manner of 
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reproduction, physiological adaptations, class- 
ification and ecology; 2) a systematic account 
of these organisms in which morphology, life 
history, host-parasitic relationships, pathogenic 
activity, incidence, geographic distribution, 
epidemiology and diagnosis are presented in 
adequate detail; and 3) description and evalu- 
ation of laboratory methods of diagnosis. 
This is a concise, up-to-date treatment of 
the subject which, to quote from the preface, 
“is intended primarily to fill a gap in the medi- 
eal curriculum by providing students and 
practitioners of medicine with all essential 
information regarding protozoa living in man 
and the diseases caused by them.” The book 
does this and more. H.R. 


CLINICAL EXAMINATION OF PATIENTS. By JOHN 
Forses, M.D., and W. N. Mann, M.D., 
Guy's Hospital, London. Pp. 323; 60 ills. 
Balt.: Williams & Wilkins, 1950. 


$4.50. 


Price, 


Tue Authors of this small volume, experi- 
enced teachers of physical diagnosis, have 
written this book primarily for the medical 
student; it presents to him clearly and logically 
the fundamentals of the clinical examination: 
history-taking and physical examination. The 
value and limitations of each portion of the 
clinical examination are demonstrated, and a 
modern and_ practical approach is outlined. 
The cherished signs of older clinicians are not 
retained for sentimental or other reasons 
where modern studies have shown them to be 
of limited value or based on misconception. 
While the book is not loaded with extensive 
considerations of laboratory findings, Roent- 
gen-ray or elec trocardiograph interpretations, 
reference is made to them to indicate wherein 
they are essential to supplement or corroborate 
clinical impressions. This publication will 
serve as an excellent text for classes in physical 
diagnosis. 


RECENT ADVANCES IN PHARMACOLOGY. By 
]. M. Rosson, M.D., Guy’s Hosp., Univ. of 
London. Pp. 418; 46 ills. Phila.: Blakiston, 
1950. Price, $5.50. 

THis is an extremely well written, docu- 
mented and indexed digest of important recent 
developments in the pharmacology and 
clinical use of a number of drug groups. Dis- 
cussion of drugs acting upon the autonomic 
nervous system, the myoneural junction and 
the hemopoietic system, as well as the anti- 
histaminics, antibiotics and antimitotics is 
especially complete. Sections dealing with the 
mode of action and fate of drugs increase its 
value. cL. 
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NOTICES 
THe Asoutr Your Eyes. By Derrick 
Vait, M.D. Pp. 180. New York: Farrar, 


Straus, 1950. Price, $2.50. 

Tus is a short and compact exposition of 
how the human eve works. Written for the lay 
public, it contains much useful information 
simply expressed. It would be a good book 
for ophthalmologists to have on their waiting 
room table. It can be recommended to anyone 
wishing to know the fundamental facts of the 


functions of the eve and the diseases from 
which the eve suffers. F.A 
CyToLocy OF THE HumMAN Vacina. By INES 


L. C. De ALLENDE, M.D., and Oscar 

Ortras, M.D., Mercedes and Martin Ferrevra 

Inst. of Med. Invest., Cordoba, Argentina 

Pp. 286; 75 ills., New York 

P. B. Hoeber, $7.50. 

Tus book represents a comprehensive and 
careful study based upon the direct observa- 
tion of a large amount of material by the 
Authors. Topics covered include the evtology 
of the vagina in normal cvcles 
hormonal dysfunctions, and alterations in 
hormonal therapy The morphologic changes 
in the vaginal cells are clearly and carefully 
described and are well correlated with ovarian 
physiology. Numerous charts and graphs are 
employed to supplement the text. The cells 
are illustrated by excellent color photographs 
Despite the fact of translation from the Span 
ish. the text is easily read. The book is highly 
recommended. 


15 in color. 
1950. Price, 


alterations in 


DisORDERS OF THE BLoop. By Sir LIone! 
E. H. Wurrsy, Regius Prof. of Physic, Univ 
of Cambridge, and C. J. C. Britton, M. D 
(New Zealand). 6th ed Pp. 759; 94 ills. 
12 color plates. Phila.: Blakiston, 1950. 
Price, $8.00. 

HIGHLY appreciated by hematologists the 
world over, this book presents all the good 
points of the better class of British scientific 
works.. The material is comprehensive and 
accurate, selection and presentation admirable 
and with good documentation, the stvle clear 
and easy, the bookmaking excellent with eve 
saving typography and _ illustrations that 
illustrate, a rich and accurate index, and 
typographical errors almost completely absent. 
I know of no successful medical textbook 
that better applies to its selections Alex- 
ander Pope's advice: “Be not the first by 
whom the new are tried, nor yet the last to 
lay the old aside.” 

The present edition, the second since the 
war, has a text increased by more than 107%, 
with extensive revision of the chapters on 
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“haemopoietic metabolism, coagulation, the 
haemolytic anaemias, leukaemia, haemaggluti- 
nation, pigment metabolism and_ technique.” 
It maintains the high standards of previous 
editions, which, in the Reviewer's opinion, 
makes it the best book on hematology in exist- 
ence today in any language. 


[MMORTAI Macyar. SEMMELWEIS, Con- 
QUEROR OF CHILDBED Fever. By Frank G. 
SLaucuTer, M.D. Pp. 211; 5 ills. New York: 
Henry Schuman, 1950. Price, $3.50. 

One of the most poignant chapters in the 
history of medicine is the story of puerperal 
fever, with its terrific mortality brought 
about by the very people—doctors ‘and nurses 

whose lives were dedicated to saving life 

and relieving pain. In this story none plaved 
a more tragic role than Semmelweis who, 
having correctly discovered independently 
and announced the cause and a potent treat- 
ment for this plague, was so persecuted by 
misguided colleagues that first his professional 
career and then his sanity were wrecked. 
He soon after died at the early age of 45 
of the same pvemia that had led him 18 
years earlier to his famous discovery. Oliver 
Wendell Holmes, to be sure, had a few vears 
before Semmelweis publicly maintained the 
contagiosity of the disease and had met from 
Hodge and Meigs, two of the leading obste- 
tricians of this country, the same opposition 
that Semmelweis found in Europe. The 
latter did not live to see, as did Holmes. 
the general acceptance of their doctrines, 
which necessarily awaited a correct  inter- 
pretation of the etiology of infection. 

Dr. Slaughter, who retired from the prac- 
tice of surgery several vears ago into full- 
time authorship, is now better known in the 
latter capacity. This vivid story loses nothing 
in the telling. While emphasizing his indebt- 
edness to other writers on the subject, he 
presents a very readable account of the life 
{ Semmelweis. The fervid but long fruitless 
efforts to solve the problem of childbed 
fever, the discovery suggested by the autopsy 
on his colleague, Kolletchka, the triumph of 
reaction, the eventual breakdown of his 
sanity, all find their place in this instructive 


volume E. K. 


THe 1950 Year Boox or Mepicine. Edited 
by Pauw B. Beeson, et al. Pp. 819; 136 ills. 
Chicago: Year Book Publishers, 1950. Price, 
$5.00 
Tus is the 50th Anniversary Volume; and 

it contains 20% more material than previous 


editions. The editors have selected the arti- 
cles for review with discrimination, as would 
be expected from the reputation of the editors 
in charge of the various sections. In addition 
to the customary abstracts, each editor has 
introduced a section with a progress review 
that covers the advances of the past 10 years. 
These reviews are fascinating and instructive. 
The Year Book of Medicine continues to per- 
form its excellent service of abstracting the 
best in today’s medical literature for the 
benefit of the general physician. J. L. 


CANCER OF THE COLON AND Recrum. By 
Frep Ranxtix, M.D., Clinical Prof. of Sur- 
gery, Univ. of Louisville, and A. STEPHENS 
Granam, M.D., Assoc. Prof. of Surgery, 
Medical Coll. of Virginia. 2d ed. Pp. 427; 
148 ills. Springfield, Ill.: Charles C Thomas, 
1950. Price, $7.50. 

Tus work is indeed a valuable contribu- 
tion to the field. The Authors discuss all 
phases of malignancy of the large bowel with 
the sure skill and knowledge that can come 
only from a rich clinical experience. 

The sections describing symptoms and 
diagnosis, mortality and end-results, and pre- 
operative and postoperative care are espe- 
cially recommended. The sections presenting 
operative procedures receive less objective 
emphasis, but this may have been the 
Authors’ intent. J. H. 


Tuoracic Surcery. By Ricwarp H. Sweet, 
M. D., Assoc. Clinical Prof. of Surgery, Har- 
vard Univ. Pp. 345; 155 ills. Phila.: W. B. 
Saunders, 1950. Price, $10.00. 

Tus practical volume is concerned _pri- 
marily with operative technique in thoracic 
surgery. It is based on the concept “that any 
properly qualified surgeon can acquire with 
relative ease a_ satisfactory proficiency in 
thoracic surgery by employing the techniques 
herein described.” In carrying out this objec- 
tive the Author develops concisely and in well 
illustrated detail the surgical procedures 
which have proved valuable to him during 
his outstanding career in thoracic surgery. 

The most complete coverage is given to 
pulmonary resection, while controversial sub- 
jects, experimental work, and operations of 
historical interest only are avoided. The vol- 
ume should be of great value to the young 
student of thoracic surgery because of its 
fundamental nature, and of interest to all as 
an exposition of the techniques practiced in 
the Author’s elinic. 
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THe Use oF Rapioactive Isoropes. 
By Bertram V. A. Low-Beer, M.D., Assoc. 
Prof. of Radiology, Univ. of California. Pp. 
436; 105 ills. Springfield, Ill.: Charles C 
Thomas, 1950. Price, $5.00. 

From the diversity of source material rel- 
ative to medical applications of radioactive 
isotopes, there has been an urgent need for 
a coordinated reference and text. This vol- 
ume, in large part, fulfills that need. It is 
well integrated and indexed as well as read- 
able. 

rhe physics section is comprehensive with- 
out being tedious or too involved in math- 
ematics. The clinical material is well cov- 
ered, and, although it seems to pass quickly 
between unrelated subjects, this is an accurate 
reflection of the real situation in this field. 

The will outdated—is 
already so in some clinical respects—but this 
must be the fate of all books on the applica- 
tions of isotopes until greater stability is 
attained. In the meantime, it is gratefully 
welcomed as required reading for all 
ologists, radiological physicists, 
ologically-minded physicians in 
field. It is an admirable text 
students in radiology. 


volume soon be 


radi- 
physi- 
nearly every 
for graduate 


ATLAS DER Haut- UND GESCHLECHTSKRANK- 
HEITEN. VoN Dr. WALTER Friesoes, Direk- 
tor der Universitats-Hautklink, Berlin, und 
Dr. WALTHER SCHONFELD, Heidelberg. Pp. 
266; 428 ills.. most in color. Stuttgart 
Georg Thieme, 1949 (imported by Grune & 
Stratton, 1950). Price, $15.90. 

Mosr dermatologists pride themselves on 
having some of the older atlases of skin 
diseases in their libraries. With the appear- 
ance of the work of Frieboes and Schoenfeld 
it is now possible for medical practitioners 
to have a ready source of excellent illustra- 
tions of the more common cutaneous diseases. 
Although the brief text is written in German, 
this is not as serious a drawback for general 
acceptance of this book by the medical public 
as it would be if the text were the chief fea- 
ture of this presentation. Of the 428 illus- 
trations only a few are ill-chosen; par- 
ticulaily in the section on syphilis. The 
mechanical aspects of this volume are excel- 
lently executed; the paper is of fine quality; 
and the color of the reproductions nearly 
perfect. The book is of convenient size for 
an atlas. A special feature is a number of 
dermatograms (impression prints) in black 
and white. This form of analysis ( “finger” 
print) of certain dermatoses is worth further 


study. H.B. 


REVIEWS AND 


NOTICES 


SEROLOGY witH ANTIGEN. By REUBEN 
L. Kann, M.S., D.Sc Assoc. Prot. of Derma- 
tology and Svphilology, Univ. of Michigan. 


Pp. 327; 27 figs. Balt.: Williams & Wilkins, 
1950. Price, $6.00. 

THE text is divided into 4 parts: Intro- 
duction; Serology — of Svphilis—with Kahn 


Procedures; Technique of Kahn Procedures; 
and Practical Aspects of Universal Reaction 
At the end of each of the 17 chapters is a 
bibliography. Essentially, this new book is 
a summary of the observations and experi- 
mental work of the Author compiled during 
many years of laboratory investigation. Al 
though the average serologist might prefer a 
text that includes analvses of other serology 
tests for syphilis, the Kahn test is so widely 
recognized that the laboratory worker should 
welcome the publication of a treatise upon it 
by the most eminent authority on the sub- 
ject. The underlying mechanism and_ the 
general applicability of all the commonly 
emploved tests for syphilis using lipid anti- 
gens, moreover, are adequately discussed. 
It is when the Author recounts and interprets 
the well documented experiments of the so 
called reaction” as an 
explanation for “false positive” and “false 
negative” however, 


“universal serologic 


reactions — for syphilis 


that the thoughts of the reader are stim- 
ulated. R. N. 
THE Briotocy or HumMAN STARVATION. By 
ANcEL Keys, Austin”) Henscuer, OLAF 
MickEeEtson, LoncsTREET TAYLOR, 
with Ernst Simonson, ANGIE STURGEON 
SKINNER, and SamMuet M. WE ts. In 2 vols 
Pp. 1385; 158 ills. Minneapolis: Univ. of 


Minn. Press, 1950. Price, $24.00. 

PROFI SSOR Krys and his collaborators have 
assembled in this treatise the details of their 
investigations on starvation in human “guinea 
pigs’. Their studies, which were carried out 
on conscientious objectors during the recent 
war, have already received much publicity 
in the popular press. The publication of the 
details of the experiments has accordingly 
been awaited by all those who are concerned 
with the problems of semi-starvation and of 
rehabilitation. The historical aspects of the 
subject are also covered in the text. 

Morphologists, 
and psychologists as well as physicians will 
have occasion to refer frequently to this mon- 
umental work. It may safely be assumed that 
these volumes will soon take their place 
among the classic 
nutrition. 


biochemists, physiologists, 


works on 


M. C. 
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Post-GrapuatTe Lecrures ON ORTHOPEDIC 
DIAGNOsis AND INpicatTions. Vol. 1. By 
ARTHUR STEINDLER, M.D., Prof. of Orthop. 
Surg., State Univ. of Iowa. Pp. 302; 400 
ills. Springfield, Ill.: Charles C Thomas, 
1950. Price, $7.50. 

Tus, the first of a 4 volume series covers 
in two parts, Propedeutics in Orthopedic 
Diagnosis, and Congenital Deformities and 
Disabilities. The material, arranged in lecture 
form, represents a condensation of lectures 
given by the Author to graduate students. 
The presentation is well organized and 
pointed throughout without being dogmatic. 
Historical orientation in each subject is par- 
ticularly good and the bibliography at the 
end of each section, although not intended to 
be compl te, 1s adequate. 

rhe principles of treatment are presented 
broadly, which would seem to make the vol- 
ume particularly valuable to the younger stu- 
dent who requires a well organized back- 
ground for further study in controversial 
details. There is little with which to disagree 
in any of the presentations, though some read- 
ers may question the classification of con- 
genital clubfoot and flatfoot. All congenital 
deformities are discussed, particularly club- 
foot, dislocation of the hip, and disabilities 
of the spine. Achondroplasia, Ollier’s Disease, 
Multiple Exostoses, Morquio’s Disease, and 
Fragilitas Ossium are placed among the con- 
genital disabilities. 

This volume is recommended for the 
library of any serious student of Orthopedic 
Surgery. For the younger student, it will 
serve as an introduction and starting point; 
for the older, as a quick reference for proper 
classification of these often confusing and 
sometimes rare conditions. E. R. 


RESEARCHES IN BrnocuLar Vision. By KEN- 

NetH N. Ph.D., Mayo Clinic. Pp. 
345; 182 figs. Phila.: W. B. Saunders, 1950. 
Price, $7.50. 

Tuts book is the outcome of the Author’s 
investigations in the Dartmouth Eve Insti- 
tute. It is a well organized and authoritative 
treatise on binocular vision but is intended 
only for those who are well acquainted with 
the subject from the theoretical aspect. 

Part I deals with the organization and 
sensory cooperation of the two retinas. Part 
II, with the fusional processes in binocular 
single vision. Part III concerns the problems 
in binocular vision when changes are made 
in the relative magnification of the images 
of the two eyes, and this naturally leads into 


Part IV, which is the experimental and theo- 
retical bases for aniseikonia. 

The book will undoubtedly be received 
with acclaim by experts in this field. F. A. 


NEW BOOKS 


Aetios of Amida, The Gynaecology and 
Obstetrics of the VIth Century, A.D. Trans- 
lated from the Latin Edition of Cornarius, 
1542, and Annotated by James V. Ricc1, 
M.D., Clinical Prof. of Gynaecology and 
Obstetrics, New York Med. Coll. Pp. 215. 
Phila.: Blakiston, 1950. Price, $7.00. 

Tuts compilation by the last of the great writers 
of the Greco-Roman period constitutes the 16th 
book of his voluminous Encyclopedia. A good 
picture of gynecological and obstetrical knowledge 
in the 6th century, it has been translated from the 
best Latin translation (1542) by one who has 
first hand knowledge of his field and has written 
copiously about its historical aspects. This, appar- 
ently the Ist English translation, has been aug- 
mented by notes that occupy more than half the 
volume and add considerably to its interest. 


E.K. 


The Biochemistry of B Vitamins. By Rocer 
J. WitiramMs, Roperr E. Eakin, ERNEST 
BEERSTECHER, JR., and SHIVvE, 
Dept. of Chemistry, Univ. of Texas. Pp. 
750. New York: Reinhold, 1950. Price, 
$10.00. 

IN this monograph each author has written one 
of the following sections: characterization, distri- 
bution, assay and biogenesis of B vitamins; the 
role of the B vitamins in animal and plant organ- 
isms; the comparative biological activities of the 
B vitamins in animal and plant organisms; the 
comparative biological activities of the B vitamins 
and related compounds. 

Besides giving a well digested and critical survey 
of each of these fields, they have developed their 
individual viewpoints upon the adequacy and 
the interpretation of current knowledge. The ma- 
terial presented is of vital interest to workers in 
many fields; this volume is recommended as the 
most up-to-date evaluation of this subject 
available. H.V. 


Introduction to the Regulation of Blood Pres- 
sure and Heart Rate. By Cornette Hey- 
MANS, M.D., Prof. of Pharmacology, Univ. 
of Ghent. American Lect. Ser. 43. Pp. 60; 
25 ills. Springfield, Ill.: Charles C Thomas, 
1950. Price, $2.00. 

A concise presentation of the mechanisms con- 
cerned in blood pressure homeostasis by one who 
has contributed considerably to the experimental 
study of the subject. 


Coagulation, Thrombosis, and Dicumarol. By 
SHEPARD SHAPIRO, M.D., Ass’t Prof. of Clin- 
ical Medicine, and. Murray WEINER, M.D., 
Fellow in Medicine, New York Univ. Pp. 
131; 7 figs. New York: Brooklyn Medical 
Press, 1950. Price, $5.50. 
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Essay on the Cerebral Cortex. By GeRHarpt 
VON Bonrn, M.D., Prof. of Anatomy, Univ. 
of Illinois. Pp. 168; 83 ills. Springfield, Ill: 
Charles C Thomas, 1950. Price. $3.75. 


The Place of Statistical Methods in Biological 
and Chemical Experimentation. By Epwin 
J. Brrr, et al. Ann. N. Y. Acad. Sci. 


52, 789-942, 1950: illustrated. Price, $2.25. 


Die Fokale Erkrankung des Korpers. Von Dr. 
MED. S. G. FupDULLA. Pp. 172. Stuttgart, 


Germany: Marquardt & Cie., 1950. Price. 
4 DM 8.50. 


Aktive Be wegungstherapie bei Inneren Erk- 
rankugen. Von R. Trumpp. Pp. 148; illus- 
trated. Stuttgart, Germanv: Marquardt & 
Cie., 1950. Price, DM 9.50. 


Radiation Therapy in the Management of 
Cancer of the Uterine Cervix. By S1tE0N 
T. Canrrit, M.D. American Lect. Ser. 55. 
Pp. 200; 86 ills. Springfield, Ill.: Charles 
C Thomas, 1950. Price, $5.00. 


Medical Mycology. By Freperick Reiss, et al. 
Ann. N. Y. Acad. Sci., 50, 1209-1404. Tllus- 
trated. New York: The Academy, 1950. 
Price, $2.75. 


Terramycin. By C. S. Keeren, J. D. Apcock, 
et al. Ann N. Y. Acad. Sci., 53, 221-460. 
Illustrated. New York: The Academy, 1950. 


Price, $3.00. 


The Physician Examines the Bible. By C. 
RAIMER SMmitH, M.D. Pp. 394. New York: 
Philosophical Library, 1950. Price, $4.25. 

MEDICAL subjects in the Old and New Testa- 
ments and Apocrypha are examined as_ to 


etiology, diagnosis and prognosis, and compared 
with present day practices. 


Principles of Ophthalmology. By THoMsoN 
HENDERSON, M.D., Senior Surgeon, Not- 
tingham and Midland Eye Infirmary, Eng- 
land. Pp. 230; 63 ills. New York: Grune 
& Stratton, 1950. Price, $4.50. 


Plasma Clot Suture of Peripheral Nerves and 
Nerve Roots. By I. M. Tartov, M.D.., 
Assoc. Prof. of Neurosurgery, N. Y. Med. 
Coll. Pp. 116; 47 ills. Springfield, TIl.: 
Charles C Thomas, 1950. Price. $5.50. 


Acta Argentina de Fisiologia y Fisiopatologia. 
Vol. 1, No. 1, Pp. 291. Cordoba, Argen- 
tina: Univ. Nac. de Cordoba, 1950. Price 
not given. 

WE are glad to announce the appearance of 
the first number of this new Argentinian journal. 


Biological Oxidation of Aromatic Rings. 
Edited by R. T. WittiaMs. Biochem. Soc, 
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Symposia 5. Pp. 96. New York: Cambridge 
Univ. Press, 1950. Price, $2.00. 


Your Pregnancy. By ANNA RooseveLt and 
Lreo M. D. Pp. 178. New York: 
Henry Holt, 1950. Price, $2.50. 

For the general public. Contains the usual 
information and advice. 


La Dissociation Auriculo-ventriculaire dans 
'Infarctus du Myocarde. Par Dr. Rocer 
ViaLanp. Pp. 198; 19 figs. Paris: Libr. 
Arnette, 1950. Price not given. 


Rh Organization and Research in the Nether- 
lands. Introduced by Dr. A. B. F. A. Ponp- 
MAN, Prof. in Bacteriology and Serology, 
Univ. of Groningen. Pp. 185. Leiden: H. 
E. Stenfert Kroese’s Uitgev.-Mij Ve 
1950. Price, 5 fl. 


Schizophrenic Art: Its Meaning in Psycho- 
therapy. By Marcaret Naumburc. Pre- 
face by THomas A. C. Rennie, M.D. Pp. 
246; 63 figs. New York: Grune & Stratton. 
1950. Price, $10.00. 


Carbon Dioxide Therapy. A Neurophysiologi- 
cal Treatment of Nervous Disorders. By L. 
J. Mepuna, M.D., Prof. of Psychiatry, 
Univ. of Illinois. Pp. 248; 8 ills. Spring- 
field, Ill.: Charles C Thomas, 1950. Price. 
$5.00. 


NEW EDITIONS 


THE PATHOLOGY oF INTERNAL Diseases. By 
WituiaM Boyp, M.D., Prof. of Pathology 
and Bacteriology, Univ. of Toronto. 5th 
ed. Pp. 866; 391 ills. 11 color plates. 
Phila.: Lea & Febiger, 1950. Price, $11.00. 

Tus popular text has been brought up to date 
without change in format. Intended primarily 
for the internist and student, it is written from 
the point of view of special pathology. The various 
organs and their diseases are dealt with in order 
A clear style, good organization of material and 
frequent correlation with clinical findings should 
make the book of special value to its intended 
audience. C.B. 


The Management of Obstetric Difficulties. By 
Trrus, M.D., St. Margaret Memorial 
Hospital, Pittsburgh. 4th ed. Pp. 1046; 446 
ills., 9 color plates. St. Louis: C. V. Mosby, 
1950. Price, $14.00. 

Tue basic plan of this book remains unaltered, 
but the material has been revised to include new 
knowledge and technique. The bibliography fol- 
lowing each chapter has been brought up to date. 
A most commendable effort has been made to attain 
greater uniformity in certain terms and classifica- 
tions. The book can be recommended as a useful 
reference and guide to physicians attending obstet- 
ric patients. 
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Therapy for 


Cough Control 


Pyribenzamine 


A Unique Combination of Non-narcotic Drugs 


Anesthetic 


Decongestant 
Antispasmodic 


Antihistaminic 


FORMULA — ach teaspoonful (4 ce.) contains 30 mg. Pyribenzamine 


(tripelennamine) citrate, 10 mg. ephedrine sulfate, and 80 me. 


ammonium chloride. 


DOSAGE— Adults, 1 to 2 teaspoonfuls every 3 to 1 hours. Children, 


half the amount at same interval. Followed by full glass of water. 


PY RIBENZAMINE 


A NO. L AN'TEHISTAMINIC Ciba PHARMACEUTICAL PRODUCTS, INC., SUMMIT, NEW JERSEY 
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tn Cardiac Edema Control 


"... the diuretic drugs not only promote fluid loss but in many instances also 


effectively relieve dyspnea . . . not only may the load on the heart be decreased 

but there may also occur an increase in the organ’s ability to curry its load... 

With good average response the patient perhaps voids about 2000 cc. of 

urine daily, but in exceptional instances the amount rises to as high as 8000 cc.”” 
"Not only are the diuretics of immense value in cases of left ventricular failure 

. . . but where edema is marked, as it is most likely to be in failures occurring 

in individuals with chronic nonvalvular disease with or without hypertension 

and arrhythmia, their employment is often productive of an excellent response. 

In [edematous patients with] active rheumatic carditis (rheumatic fever) the 

use of these drugs may be life-saving.”? 


Salyrgan-Theophylline is effective by muscle, vein or mouth. 
® 
salyrgan- 


BRAND OF MERSALYL AND THEOPHYLLINE 
TIME TESTED «+ WELL TOLERATED 


AMPULS (lec. and AMPINS + TABLETS 
New 


Yorn, Winosor, Onr. 


1. Beckman, H.: Treatment in General Practice. Philadelphia, Saunders, Sth ed, 1946, 764-705. 
2. Beckmon, H.: Treatment in General Practice Philodelphic, Saunders, 6th ed., 1948, 744. 
Solyrgan, trademark reg. U.S. & Caneodo—Ampins, reg. trademork of Strong Cobb & Co., Inc. 
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